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(54) RECORDING MEDIUM, RECORDING APPARATUS, AND READING APPARATUS 
(57) Abstract: 

PURPOSE: A recording medium, a recording 
apparatus, and a reading apparatus are provided to 
easily and correctly determine the physical 
characteristics of a disk without damage in 
compatibility and increasing complexity of hardware 
and software used for a recording apparatus and a 
reproducing apparatus. 

CONSTITUTION: In a recording medium, such 
physical characteristic information of the recording 
medium as the shape, size, and the moment of 
inertia of the disk is recorded. The characteristic information is recorded on a recording track formed by a 
groove. The constituent information is recorded as information expressed by the wobbling of the groove. A 
recording apparatus or a reading apparatus easily and correctly determined the physical characteristics of 
the disk. Therefore, suitable settings for the recording or reading operation are performed. 
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£ 4a4M 4cb £ 1^21 ^a}o)]o{) 4=. SH« e|<=c^3(hybrid disc) 44\»4. 

E 5a4 5b* £ ^Aloflofl 4= sHuejcn^H *** 

£ 6* CD-R ** CD-RW ^i3S) i3H4** 

E 7* *ll-%a^H (wobbling groove)* 44^4. 

E 8-8- ATIP °J 313-1- 44\fi4- 

£ 94 10* ATIP 4%* 44M54. 

£ 11* £ t^s] ^^Hl°fl 4*3* ATIP -Eefloj-I- 44^4. 

£ 12* * ««gsj -M^oflofl 4*3* ATIP He1]<34 *fl** 44\S4. 

E 13* £ 124| 44«a ATIP * 4"3 °J441 4] 44*4 

e 14* E 130)1 44\E t^l ^4*Wl 0 ltH» 44^4. 

£ 15tt £ 13i 44\5 "U"*] 4iHll£tf| 0 13# 44h84. 

E 16* E 130)1 44\E ^l-^Ji 0 )! l-eR^M^* 44M4- 

E 17* E 13°fl 44*di ^-^-M 4^3 WWI* 44-d4. 

E 18a4 18b* E 17°fl 44^3 3^3^°)] ^ «fl 3.^3 Qf$z)+3-% 44\S4. 

E 19a4 19b^ E 17°H 44>fi ^^3.^<^ t^^iHt 44*di4. 

E 20a, 20b4 20c* E 17°)] 44^ 4^H*§*HI 2l*i] 44*8 c^H* 44h34. 

E 21a4 21b* E 13°fl 44\3 ^H-^aofl ^3*1^* 44H34. 

E 22tt E 13ofl 44\S ^H-^^°il #2 ^E-jflHc-llolElfil o|j# 44^4. 

E 23* E 13i 44^3 ^-11-^^.0)1 1r*! ^E^!mcllol4^ a 4a oflf. 44^4. 

E 24* 7ls-°J^E°J5* 44H34. 

E 25^ SajE^* 44*14. 

E 26* Jl^o)^* 5U-4^ ^i3£°e-i- 44"fi4. 

E 27* * 1^2] ^^HH 4* 3^34 Sa^T^* 44n34. 

E 28a4 28b* * t'gs} ^^HH 4* 3^3.4 4 «3»3H.i!)) < ?j (sub-coding frame)* 44^34. 
E 29a4 29b* * -34 °H 4* 4=^34 u-q d)ojE](sub-Q data)4 44*14. 
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£ 30*2)- 30bfe -g- ^l<flofl 4€- t|i3£l *\2.-Q tiHEKsub-Q data)£l SE 4€- M-^t^. 

£ 32fe £ 4aH«H Af-g^ A-jU-Q CflO]E|Sl lfl-8-21 °H« 44^. 

1. 2. tfli-^a 

3. 2^5:4. S1WX1CH.2.C 

5. 3.m.t)qtf6. i^t-S^ 

8. £^ = ^29. RF«3*(W1) 

10. ^li^Sl-e112. c^Hci 

13. ^lElslloli^. 14. a^h^H 

20. aWl-Eel 21. eHH^BJllEW-T*. 

23. =L^Ht\3.tf 70. ^i3HeW.M.#*l 

80. iiE^fEl 90. c]i3 

^o] 4^ 7l# T * a -g-^S] #Sj|7l^- 

€• ttS-fi- 7l^"«S)14, ^&|$ 7l JH*IM tffltf ^ Safe 7|S.^lfif *1|>8#*H 7^01^. 

7]*xH*H3.J*i t ^S»Ec]i3(CD)7> $3*] sac]-. a)z] Alc]£°S(CD-format)i^3#, «|* #»1 

3. 3*11.2. 3.2.(CD-DA), ^^Hcl^H §}7l*l-g-Dl|.2.el (CD-ROM), 7)^7}^ ^Hc^aCCD-R), tIM*^ 
^a)Ecl^a(CD-RW)S)- *1 3 -Sl^e (CD-TEXT) ^> ?!f-£ difl • 43 -^el (CD family)" 4| 
7fl§slSi°^ ©.a 5*3. 

CD-DA4 CD-ROM-& gW'S 7>fe?V ^ofl, CD-R-fr 7l^$ofl -fMtt&* a>^-^ i£| 7llH*1]°l Jl, CD-RWfe 
>WVfe 7p] S-7>fenfl mi°]tt. 

ne1$ A]c]a^^i3 #°1| *«J-, 33.2.21- 3^eH<>HH f-2] bIMe|7V 7)s.s]ji, £th B^i, <yti)^sf <HHafl 

i7> A^ ULSHS. 71^.^4. 

#71 s <di °13. #71 °]<3|ife s 444* ^ oflf. t^, e^o] 

#71 «HHSll^fe C]i3f £^5H S)«)l i^Slfe ^C)l»}^2} E ;*(.§. o|^-o] JLtt^fc « 5£ 

n^" .2.3.4 ^!^-s]7|s. ^-)2i ^^s. a^sife #tfl>d*l-I- 5.^4. 43-4 ^liant ^t^s*! . 3^h3 3- 
^^)o)|a1 1 01*133- #cflid*l7> 313 * 5*3. 
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4?1 o^ife a]^ o.s. i^^fecfl «4]« #4 4/i/2Ee|] 0 J ±3. £444. a as., Al4i*°M. » £ - 
^(o^li)" 4 2£ * <r 5tl "fl-t 44 " 2^14" -8: " «tfl«^l" 4| 4444. 

<4I«- t-<H, Ai«3H»lHe(^ «-/i/Hefl 0 d X^S)H, jl 444 8 a) S1 . 8 u) e ^Hefli 

2*!4 104(BCD)°.3. X4s)7l nflg-ofl, 0°f|7-1 994*12) ^^f- £«4 &4. 444 " 4" * 0<HM 994°~S. 
44*i ^ #4. ae14, » i" 0.3. Oi-M 593. £43 jI, £2H<3-g- 755.4<gol.E.3. 0°1M 743 £43fe-i4 

«fl# 4<H 5.^1 0 J <W4 «s(«a 747} AlclsfloflAJ 33€4. 

c|i3S| S» 44 J i L 4 0 i 4*135=^3., off - #<H M1-8-i(TOC)^a.7> 7)434. 4?1 TOC 3iUr 3H34 B^4 
E* £44*r ^Hellil- 44^4. 'HHsfl^S] vfl-g-(<H =.2)1^2) f>4)4 £°]E^iLo|l 2]t5fl -i]^ #4. 

efl* 1"<4 D J°J i°v]B^S7> 4*£&-§T 44^4 ^=3Hofl «fl4«H £43 ^Jifc 3 141*144 4<4d47> 44 4 

33 4£ a7|/4*14 44441- 4444. 

4 47)43 ^5L. °H# f-o) CD-R4 CD-RW^M o. u ofl sjsfl *§^€4- ^".3] ^1-^ 4<§4 

^cfl-jui^i 4^4 ss4^ «fl S^SU, 444. ^^lfe a-f-Jis) fl#«83jao8 2]sfl ^ll^ 4 5U4. 

4*2^444 Cflo)Ei 7l- Slfe Cj&a«t-«>V^ 4434 $4 44°il, c||444 7|^S 4 ofeE^* n 

2)S]| S133I4. 

4#4 43*43 4e)£*(4=la*)4^a4| 47>44 71-*) cfl44 4^H7> 71)432. 444^ °1 4^ 

^43 » 40)0 5)2.4^3" 4^ 44fe 4^3£ 7H4?°14. 44443 434^4 4^51 <§4£ * 

444 43 44 444 444 44 ^^.o] 7144*14 4H4*|5 4444 444. 3H4 ^(loaded disc)3 
44444 41-44 444 444 4fe 53°1 4-8-4711 €4 4* ^a°l^. 5ll c >l7l4^4 ^-Ml^fl?} 
4 £\o]o\ ^.4. 

ae14. 714^14 ^^^H 4 ^^321 #e]^-g- !^47]feo134. *)±3.?} S-^Q <>1- 

^£2] 2301 444 Sl^l*, 3-f°fl£. s.h^ c|^a2i i-5]4^^- ^"§4711 1^471^ <m*} <H3-S- 
<ao]4. 7il47>, 23 214 *7>47l nfls-ofl, ±=E?floi4 4h^<H2] f^7>sfl4 44 444 A 
40)4 ^o] Ai4s)7l ^di *•& 4a°l l^Tfl €4 

44Ai, ±21 Aicii^ita ±$Aj2] ^44 7144^1 ^ ^<fl**H *°lr 4S-^I44 ±«S«I<H 44 A Jfil 
*7> <&°\ t)±=L2\ 1-514^-i- $3. ^4*1 «*4te -9-^44 

4^°1 ol^i^f 4^ 7]#^ 4=<)1 

471 4^^- 4^47| 4*114. -& 4^2) 4 4s^, 7)44 ^^iLS. n 1 ^^ 7l4°)1^7> xfl^S|nj, 47I ^ 
^a.^ 471 7i4«M3 ^4 44^4. 

7)4 sej-S- 471 714^^42) afii 2]*fl *§^s)4 4?1 4?1 n4M^ 4«B ^-B.* 

44^^. 471 ^tgji^ 471 a^-o.21 ^4%°fl i«* ^iLS.^ 7l4€4. 4?1 a-f-u.2] ^4%-& 4?1 a 
f-«4°fl^1 *rA^ «2:4 ^4^^4 4 < 9°1^4. 

7)4H^^ 471 7l4 D 11^142l action f ^^ci, ^. 7 | 7l4"!]*l|2l s3H4i D 13 «1 3 -HI 4 

fe. 471 ^^ilfe 471 slBofl 2|«fl ^iLS.Al 714^4. 

7l4saj^47l 7l4"W142l 2]g« ^^s]^, ojji^ nlB^47l 7l4 D fl*flsl < 3^4°fl 

sH, °l ^+«l4fe. 47l 47l °da^€ 2]sii a4« 7)4^4. 
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#7l 4^3 -2fe #7l 7l^Hj*HH) *§#4 <3<34M 71434- 

#7l 714*2) 44Mlfe ^a)^* &\2. 5.444 #7l S3 3^ 4?1 4^-SL* 714471 

34 7l#4 ^4 7l#°fl 44 7]434. 

4 4^3 4* 4^4 7143 4# 2. -SB 3M# £444 #7l «4 5.4^. #7l 71^)1^21 44 

*1>"-I4fe- 714d1)s))7V *H3-34. 

714 ESjo. 71^))^^^ nation 3)8(1 $334, #7l a^f-B^ 47l n^HS] ^S^H 3*11 £^3 ;§ Jifc 

44^4 471 43 a-as ^ life ^71 zt^-H ai ^i-^oii 2i«fl ^^.3.^1 7143 4 471 34*3 34^4 

#71 afa^^ =^44 £^4 344^ 4 >aai- 4*840.3.*! 2 0^4. 

7 )s.Haife ^71 7ls.nM^al af-a.oi] 33) $#34 a)Efe ^1 7l4"ll*ll3 «H#ofl $33^ o) 34°1H 
fe #7l 43 s^H^afe #7l 3<=°I| 3*11 £43 $2.3.*\ 71434. 

7l4Saj^ #7l 71^1)^^21 nfuofl o|s)) tg^s)^ <aa.^^ B|Efe ^-71 7l4 D fl*113 B 13 $# 

34, oi vg-fcHA|fe- ^7l 4#-St'dlS. #.&fe-#7l <y»£i4 3H4 s)«fl £43 -*Jis4 71434. 
#71 43 S.^B^iL^ #7l 714^^1^ 21h-<?1 <33MH 714^4 

$7] 7l4»Wsl 34^3 44^flfe #33Ji# ^7>s. £W»|, #7l S-^^iife #7l 4# s^B^iL* 7l 
4471 34 7l#4 4U4 44 71434. 

4 4^3 s 4# tf*W 4=-4 #7l 7l4°ll*ll3 43* 44Mlfe 433.S-4 #4 7l4"IN13 43 a-SlB* 44 
Mlfe 43 a-as ^-S.^ 3^4 441- 7i#4fe 71 4^1) ^14 £43 fe 714437} *il3-34. #7l 7l443fe 433 
£3 43 S-'fflHf 1 3^4 #7l 44« 4444 #7l 7l4 D B^si 1-33 0 J 434 434fe 33444. 

#7l £344°f| 3*H 333 444-a^- 34 >W* 4*842 444'3 < >1 4*83E44fe 44^H i r4^.s. 
4. 

#71 3^^4-8: #71 7l4 D ti*ll$H a4«s.-?-El t 1 ^^ Ji4 £'?5Sf' ^±4 #7l 44* 44 

44. #71 ^lt^ H4M.21 $li-*3-& #71 afa^A^ ^4^ ^2:4 si4^s^ 4 ^«84°-S.**l ^<H44. 

7l4H^*#7l 7l4 D fl^l42i a4«°il s1«ll ^^SIH, 4Sfe#7l 7l4 D fl*llsl sS^4°H ^a] ^^s)^, o] %^-<>\}*) 
#7l l^^4^r #71 BiBS-^-El ^^^§i4 4^ s.-as^ 3£4 #71 44« 4444. 

7]4E?Sfe ^-71 7l4nH14fil ^4«°fl Sl«B ^^S)^. °JM^3 =|S^#7l 7l4 D fl^lSl ±^2) «g^#<H| n) e] fl^ 

sl^, 01 ^ JHMfe, 471 1^^4-& #71 si ss.^ ^^Ji4 4# a^Hf- ^±4 #7l 44* 44 

44 

47I 7|4*W4£- #71 ^^^4°fl sl«fl 1^4 #^^°J 44°fl 44#7l 7l4°fl^l42l 7144^* 3«11 4-8-sl 
fe 7l4«flH^42l 'Sflt- 4^44 

47I 7|4t1H^44 471 ^^^4i sl«fl 1^3 4#°H 44#7l 7l4 D 11^2l ^^l^lfedl °l-g- 

slfe £41- ^421 ^^.4^1-* 4^44. 

47I 714^1^^44 #71 1^^4« 5 <1 21*11 1^4 #2H4 4^°fl 44 #7l 7l4°ll^|7l- 344 7l4 D fl*)l7l- o>u|4 
fe- 51^- 444 "lli 3ui* 4^^1?1t14 4^1d4. 
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#7) 44444°1H =r«4 ^91 3|44(main data ) 714444 ^e}, $7] 7l444.<r44 44 7}**M2. S W 4 
44 443-H.4 4*3 S-4H #4 «Wf 2443 0.3.*) Dflo] cflole] ^e^iLf- MAjyl^, ^7) 4 

*S4 °n^l sflolE] 443»ii- #7l 44 D l|*)l#o1] 4444- 

* 4* 4<H 4^-4. #4 44n|)*l]2) ^44 4441 ^431*4 44 7l^n])S)]Sl #Aj ^vflfe 

44 3-SLf 3*4 44* 4444 4JH*||4 £§5]^ 44344 **44. #4 44444 ?#3-!z.4 

44 4^4 ^7l 444 4444 44 7l4*IW4 #434 444 434fe 43444 44 13 ^£4 

SIS]) 44444 34 ^mi. 444SW ^S)£44£ ^^Oj^^S ^444. 

44 ^3t4£ 44 44 D 11*I1$H $43 n^HS.JjLE] ^43 £4 SnflE-, 44 = 4=. 

44, 44 a*iU] 34% 4 44 aify/SMM =^4^ 44>S£4 4 ^21- ^^^-o.s.^ ^434. 

44^4 7 )4 D 1)*1142l aftioj 2)8fl $45)4 #71 44 D ll*l|2l ^H^ofl ^e) $444, o] 

#7] 13^44 #7] ^43.a.4 44 a-as^ 3^4 443 4444. 

44^44 714^40] a^-aofl 218|| ^444. °JJiLi« 4Bfe44 44 D 1)3fl4 ^34 <3444 44 *§4 

44,-4 34°14*r, 4zU£4 4 r4£~44 UHA< 443.a4 44 i4S£ 4£4 44 aw**** 

44. 

44 4444^44 44 1=8^011 S1«H #434 44°fl 44 #7) 44"11444 44444 ^«fl A>-§-4 

^ 44*J = ^44 ojj^i ^^1- 4444. 

44 4444^44 #71 43*r44 218)1 13£ #434 444 44 #71 44"1|*l)4 S134 ^444^ 44 
4fe ^44 4 s.4^44 4344- 

#71 4444444 47] £4^44 o^Sfl #434 444 44 44 7lfi4?} 344 444*tl7> 444 

4 34 444 "flofl ^a1?1t14 ##^^4. 

7ls D flsiHAife, ci^ 3 ^(^Efl4 H7l)4 £^!H4 7]sui)sHfii #el^ol #^^>i7> 7l^€4. 44*1, 

7l^#*l £^ *^#^lfe ^1^321 1-213°] 58^47fl ^51^=87)1 l^g^ ^ Xl4. 

#^^21 ojj^i i^s. ^^#4 71^-4 ^tv 04 e) 7 >4 M}*2%£ ^$t}$= % 

O) 7}^-4hs., Cl^ 3 2l ^ ED °fl 44 4 ^ $ 4^71 *#Al« ^7> 5U4. 

7l^-«H^|4 l-e)^°l 2:3 4 < a°H 2l8fl ^^£)^1 ^4. ^elHS, aff 100% 344t11 «3€ 

^ fl4. aela 71=. itfe 2l«fl ^S)fe 4^* ^ fl4. 

711471-. I-El^oj S^^fib afH C-flolE^S-Al 71S-S12.S, 7l£2j 7]^H^ai\ ±47>^-& =r 544. 3^ 

32) ^Aj^ 71^4 4^*04 4^ a^BBS. ^4 ^ $a4. ae^s.s. 7l^#^^- 2)8_v 344 Afl4^- 
=r 5U4 

4*1, ^41-21 31421 fe^ 34£2i >D47> 7|^4^t ^44^4 5fl44 A^5ls.s. 44 4i 4^r*°l 4^nlls(| 
ofl 44 ai^Tfl 43444, 71^ 71 #4*1 7l|-a« ^ 44. 

71147K 7mnfliflsl ^aj4 ^ 7]^Ms\ #2134 4 A jASAl ^ sac}-. 444. 71444 £fe 4 

44*141 2)8ii 4sl4 <r 4fe 7l4 D fl*l]7> 434 44. 4 34°fl4fe, 444 *-^B 44s. 3^7> 4^84 
^ sa©-4, £fe #°g4 444^71- ^£ 44. 
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7|*i4*W4 °fl°J 44, 7l44*lfe 7lS DWS .»Ej ^W-j £»flE ^f. Jtfl-Alfl O. 

3.VH ofloj cflolel «el^Ji(«(l- Ir-g. TOC# i25H)| ^4^4. 444 4^ S-'flH^ 

«W3£.4 7|*S|fe ^Sl^Jiifl^ *<8«4. °H ^« ^^-21 CjS^ 7l*ol £44*14°1 oje) 

4 444°} 7)^-n||si|si ?^.&4 ^ a-fflEofi 42} 4443-i- 34 344 4^*} 34. 

4434 ^ ic^-s tas. 4 <>\m mm y]^m. 

-S- 1k<$2\ 7)WH3.* *l|*4 4 ^^21 7]44*14 7fl^4*l3.*| ^3 Cl^3H4o]H.^H. 43. £4 

on 44421)011 7) #44. 

1. 4 C W^3I ^l^^fil 7fl.fi. 

2. ^cM^as] #4 

3. 7lS-7>^cliH * 

3-1. ^71^71-^-ciia 

3-2. 

3-3. ^s-ego^jc^ 

4. ^hh=4 TOC 

5. 3iHH4°ms1 4*1 2} ^ 

6. = 40] tL#*lsl *]bH 

7. cl^l^ 4-§-£ *)+3l(DW)- 2.^+3.2) «fl 
7-1. DVD-RW, DVD-R 

7-2. DVD-RAM 

7-3. DVD+RW 

1. /.IcW-tfl ^±^el^ 7fl.fi. 

^tW^H. efl* #4 CD-DA, CD-ROM, CD-R4 CD-RW f-2) *1±^^<H| cfl4 7fl.fi.l- ^4^4 4 

4. 

AicjAi^^ A]j:^e)oi 7fl ^4 ^oj ^Efleili £ c]2.£sl2\ 7142:44 4-8-4 §4. 

444 -H^fca-Ch ^ R-Ch)2) AclA 4:£fc 44.1kH Z 2} ^^^rS. S44SU, 16«15£. 4 

44 €4 At|i*i it|«lBlsi 16B1H71- 4421 333 4*1 8u|h cflolel 44s)<4 4 8«lm q 0 ] 
t]7\ 442I -a*(i4l*=8B)s=i/24|H)a £3€4 
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4*im°fl ilHM<ja £44. 4, 16»lHx2*Hlix6££=192i»lm=2444°l £#5)31, oflel^^aH(ECC)^ 4414 
°1 Q-J4|elE]s.<«| Jf7l-sl<^ 284)4°1 44. ^cH^I 0 !] A 1. e)H-#3.£-SH(Reed-Solomon code)?]- 

^5)<H ECCS.^ 47J44. cl^H 43 <£^3 0 J iHiE^^-( burst defect)* 4471 fl«| t #7] 284)1" 5.^5.^5: 

4 4 < a(7Wi < i)34. 

a JM, e)H-^S€-SHSl 4-S*<>l 284)4 ^cliAi^ofl c4 E]«flaH 324)4°1 SJjr, ^oj2^(A)M2E)* 34 
442} -y-i-o) d) c^^lcf. jl 34 4±-=- 8-14^2:(EFM ; Eight to Fourteen Modulation)* €4. EFM 

3i*M 44, 8H1H7> 14«1H£ 4434- 

EFM a«M 44, 16«lss 4444 4£4 43 8«1H4 43 8«lss. 43 7i] sia, 8»ls 4l:£7r 4=8- 44 43 

£ -S^Sl JX. 14H1H 4££ $434. °1 344 3B4 3«1S, *Hfl34 HlB* 11«1H£ 44 " 1" 4 " 

1" 4«lfc " 0" °1 27H o)$, 107)1 *]*}£. 4^ sti^.£ gft4fe £^4*H4. £4 " l" 4 4£43( < 334 
=f\ «l^i(NRZ-I ; non return to zero inverted)7l-3-)-§- 44^4. 

EFM°fl 44. 4£fe- " 1" 4 " 1" 4°H " 0" °] 27fl c-14, 107fl °1St3. 4fe 14«1£ 4££ £43^, 3«1£ 
S] £^ u] e 7 > 4 >ai-7>ofl <>| !« 2). » !« A>olofl " 0" »l 271) Stffe ^34 444^4 4334. 444, 

EFto-fc^i*. 4r7l43H4-^B'?H, 4± 4°1(44) T min =3T (0r9ns)o||4 ^UH^) T max =11T 
(3.3 ns)44 9 443 «1S «<>liafl7> 44. 

H^47l4£4 4«as.* *|©l<i!£fe EFM *i*M*|GE*WW ^7>£)aL, 34 cflolEl iJ=*?H cli 

7lS-€4 4714x4 *\ «3H7> 4eflofl *M*r*l £334. 

4fll£. 444 444°1 7lf!g cfloi^i. Tj^t «1. <fl°HH4 7l3-*)33 ^l^s 4^34. 4, 3^3.3.43 *H 
cH61 ^H^ofl cfl$ EFM 4^7> 4*832., °))344 3 < *133 B <)(deinterleaving)4 *fl£4el7 r 3 ^£4. 
a 4*. I6«isa 444 sin 44.ikHz°1H £443 L4 R 4^£^t 4££ £43^, a S°1 

444l££ 4334. 

2. Aicisogciiasl #4 

£ ia°M £ 5b# 42fl°H * 4aHH °joH a|cJ£S ciiH£^ £43^ ci^asl 3^f-# ^2144. 

£ la°ll^ £ ldfe 7l^£o( 7]^ cl^a #41- 014^^£ 44\E4 4*1, £ la^ ££7l^£3 4fe 4^ 
^ d^ai- 44^4. <fl<>i4. ci^afe s^i^aEs. 7i^^4. cd-da, cd-rom, cd-r4 cd-rw4 
47B a^s]^ ci^37> oi f^si ciia°fl ««444. 

e lbfe «iei 7flt« ci^a* 44^14 °1 ««o|4. ci^afe jl^s.s. ^ ^14. «fl* «4 s 

§ cliasl cfliSH. 2X ^-e- 3X S] al4E cli37} 7l)^S]Si4. ^-*1, jl-BS. 7ls.7>^cl^5L, «<^, CD-R 

4CD-RW7l-7il4slSi4. 

£ lcfe m^7> ji-asoiji sq-^-71- a^£°J «r«Uiais.tl&a» 44h«4. 4¥£. £ ldfe ^4 

S\^-7\ i^£<y sfolM.2lHcl>iHl- 4444. 

££45. cii34 ci^asl 4^ ^ 44 n l^l- £ 2<>ll 44^$4. 

a^7> cflo] (71^-1 41^1cflol&| )Sl -g-^31- 4^4°^, 3.^5. cl^afe- 650Mbytes(3]^ 12cm) 44 195Mbyte 
s(33 8cm)sl 444 4fe 4^°fl, ^l^afe- 1.3Gbytes(*l3 12cm) 44 0.4Gbytes(^^ 8cm)2l 444 

^•^4. aeiH£, ji-BS ^^37}- ci^ai «l«fl 2«fl2l -8-44 4^4. 

i£ cl^afil H£a^<^^ Alaj-^AK^XAV^V ^<>\^7} 7l^-s)fe ^^)fe cl^asl 44^-£4e1 50mmi 3X 
JL, cl^32l O. ^S-S.^] 48mm°fl 5tl4. 
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4^3<3E^£. <%<%)2) Hais)*]^ 1.6u m°l <£<3°fl HlJ£ c^aUUS °m)5\ a 3£ l.lu m°14. 

£^ D J£ t)iE(lf^£ ^^)2) ^*Hf£^ 1.2°fl*| 1.4m/s<U <&£ofl, jl«fl£. cj^3.(Jl^£ ^^)S] ^4^£^r 
0.9m/s<>14. 

£^l!£ t^BfiL^iEl^W tfl$ ^A]7llT l (NA)fe 0.45-y jL^JE Jl'g^ ^ H tfl$ <r*l7fl 

^(NA)^ 0.55 0.50<>14. 

^e^lJ-^H 31i -?lE)e) « 5lH-#3.£ 2H4(CIRC4) HMW £§1)£ i^H(3L§ , a£ < 3 l 3)ofl % 

l^ofl, CIRC7 a <H°l cliaUU^^W £^€4. 

°J4 °lsH JM ^ 44 D 14 if- tr<4 #°o v * 371, c|ia eflol^W, «a»JM4 *m «lB-§-fr 

£ 2°fl 44^1 £^1l£ ^\^3.(S.^iS.°i'^)S\ JLHS. c1^3.(JL'§£<3 < 3)ofl cfl«fl £4. 

£ la°fl 44<d S§*a£. ^3-4, 5. lb°fl 44^5 H^S. f 1 44# ^a-S^lii^H SHf ufl, c^a. 

£4°m*c)-*l*r f^-ft-* ^-8-4 &4. 

£ lc £ ld°fl 44\!1 bI-o] a ^Hc^a.!- c]i3He}o) a.#*H SHf ^. 71-s-s) 

714 ^^5]^ <g<3°i ji^£^^°i^i ^ a^i^^-a^, *8q*fi-» sa4. 

^. 3^3. f-f-4 <3<3 13$ *°fl, £ 2°1| 44\S *133 44 D lEH 44 71^- ^ 7flAj2.4^ ^^o] h>^4. 

£ 3a°fM £ 4c^ cflolE^ls.T.flAJWi'sH 4€- c]i3 tflef^ 0.3. 44\E4. 

£ 3a^ <aM : ialm(embossed bit) *§Efl3. cflolEW 7l^£ CD-DA CD-R0M4 t£ ^-g-cl^at- 44 
\fi4. 

£ 3bfe- CD-R4 7]s. 33 7fl^(DRAW) 3^3.* 44^4 °1 DRAW ^3.°fl, 7\^%-°] 4M 

^jsui, sw^te aH^s} sisfl 7l°l«- £4C£4-§- °l-8-*M 71^4 DRAW 3 

i3r # 71^.* ^ Sl7l nfl^ofl " 13 71*. 4^ WWORM)" c]i3L4Jl£ 1:3314. 

£ 3c*r CD-RW4 ^^^47l#* ^l-S^Kr *fl7l3-7}^c]i3t- 44^4 

£ 3b°fl 44^5 DRAW(WORM) 3^3.4 £ 3ci 44<dl 4^7\^r\^3.<^i, 4^1%^ afa<| ^s)) ^HaM 
%^€4. ^°fl, £ 3a°fl 44\fi , a7l^-g-c]i:H°ll^, 7ls.E^ol af«7} o].^ <afiis]H(embossed pit) 

o)-Bfli 7H]«) 44S°1, DRAW(WORM) 3^34 ^l7ia7^cjiE *ll-(nl<fflc-1;meander)2] aflfe Id) 

-d*14 ^MS^* 7}^-47fl «4. 44*1, cfloiEi 7]^. Ajofl, e@j=a^i<H7> M^fil 

* 5tt4. 

sfl 71^-^4. a£HH.s., afuc|oiE)2] §i4. 44*i, H7|^-g-ciia £4°) M-^l^fl^ af-a^a. 

Sl7l7l^ol afl ?-5j4 &^4 

£ 4a,4b4 4c^ 4°1 2-Z]B.*l±3.% 44hS4 ^*1, £ 4afe Ml^-71- gl7l^-§-<^^olji ^ «- 7 > DRAW(WORM)^^ 
°J ci^a# 44h54 £ 4b^ ^7} m^7}^<$qo]3L si-?-4 Sl7l^i-g-<g^o] ci^3# 44^84 £ 4c^ ^\^- 
7\ DRAW(W0RM)^^<>U Sl^-7> 7fl7is.7l-^<|^«?1 c)i3t 44^4. 
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444, ^°l«elH.cl^a. 4. S}7l4-g-^<4 DRAW(WORM)<3°4 £ 7fl7l47l-^<3"q4 4£ 4^ °j<sj-§- £4*|] 7} 
4*=- 444 <^34 7^5-44. 

44M14^ &5tl:44, 4)7>4 *j^-§- 7H^ 4°l« 4H<^35L -H3144. 4l# *<4 vflY4 1171^-8-^^olJi, ^4 
^l-DRAWCWORM)^^ 0 ]^. 2} "71" 7fl7lS. 7 >^<g^<>l *H«5lH^i3 4£ ^7} ^71^-8-^^olJl, ^^7> 

^^Br^^oU, <q«7l- ^7l^-§-^^°l 4°1 a.e]Htqi37> 5li-|- ^ 5U4. Ml7fl 4£ a <^^1- 4fe 

S}°]« 7l-^-s)-4. 

4424 4^3^ 71411514 f.fl., a, -i-Bl^ofl 44 £44^ ^ 5^4. 4^32] £ 5 

a4 5b°f| 44^tH i«» *r 5U4. 

£ 5afe £§3^3 #4* 44^4 4, ^i37} 47}-4 #el44(" I§c]i3" 4 4£ Sfo] a ^ = 4^37} 
44 cli3t 2H44)£ 5>fe <g<3 <L3. $^34. S.SH514 i4£4 t 7l4"g5L7} §17144*1. D 

RAW(WORM)^, ^7ia 7 ^^si ^]7>42l 7|s./7i)A!j ^7} 5U4J1 ^s^VS, £ 5°fl 44h« 4444 ^1 1*8<>I14 
^■E] ^ 6*14*1, 4* t42] t] i3 7} aal* ^ 5U4. 

* £ 5bfe #4«H°1 4#-M3# 4*r444 44«.4H4^a f'^-* 44«di4. £ 5a°fl 44V8 4 1*1-^4 4 -6 

ol-g-sH, M1Y7> 2147F 4 2*g°J HD1*844 4^7} Tfl 6*1 °U <q«7F 7)1 5*§°J HD3044 30^ 

44 4°m^Hc|i37l- aslit & 4. 

4*34 4U #44^ °1 4€- ^1 7H oi^s] ^^-i- 4^ 4 4°| 04^^31- ji444, ^ °144 4^3 
4¥44. 

#bU-S* ai44°l a44 47>4 4^34 4*1 4^3 H4°lii44^ 3=-4 4^34 #44^(4-8: cfl<>147} 
444:2 7H4£r <s«2i 33^1 «-44^°ll 44 44*4*84 4.3-71- #4. ^44, 

44/711 4 ^44 4434. 

^44.2.3., " 4^3" -fe 4^3 *844 <«44. ^44 4*H ^44 4424 44$ " 4^3" 44$ " 4 
iS" £ ^14* =r 544- ^44 » c]i3" 7> " 4^3" 2) $44 434^ 3-£3\7\] #1 ^£ $U.°4. -g- ^4|^°fl 
t|A3 °}2)$ WE. - c]iH" £ ^i#«4. 

3. 7is.7>^c1^3 ^ 

3-1. 7fl7l47>¥cli3 



<yt>2i «£, 4^4^ 4^3^ c)i32) ^ ( m^)o.s.^ c]i32] 7>^4=1 (21^)44 2] 4 A J^ 7l4H^* 4 
^4 CD-R°14 CD-RW4 4-8-4°fl 2]«fl tflo]^ 7 } 71^.1 ^ 5Ufe 4^3*11 S!l44, 4i3°H t-i|*lEl7> 7|^- 
5)7] 40]^%^ -S-£4^ 7>oiH.a^-a.4°l 7]4H?» sls.*] ^±3.7)&^ « ^€4. N 6 14 

*<>1 q^3i 2:4* °t *4-§-°14 714^21 fl-S-ol ^44i, =L 5iol) S)«fl, C^iH ^ofl 4|olE]« 714 7>^-4t11 
^14. St^ofl. 714e^o.s.a-1 zzf-a.7> ^1# t-<H, CD-DA CD-ROM4-& H^Q^^S-^ l-sl^AS. ^^s) 
4 &^4. 



CD-R 4°H -fr^l^as € i37]4f^l $^44 sll 0 !^^ °1 ^3°fl 244 ^ 4«« 4^(4^3^ 
si S* %aj s> ^ 51)«^.S4 ^°144 714 7Hr47fl €4. 

7l4#°fl <^4^i 711714 « Sife CD-RW4 ^7l47l-^cli3ofl 4«fl4fe, ifl441- 7l44^ c -ll 4H4^47l^ 
ol £°jsl^. 4*1. efloiE)^ ^^4 al^^ 4*11 4013 44#2] 4o]# oi^.^ 71444. 
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f-e)^^2j £?W4 CD-ROM4 CD-RS) 44"§-£ 0.7 =L W£ CD-RWfil a 4 0.2 ^S.S. 

#4. n*BH, o.7 a 0^4 «AVfro| 3-8-s)5L4 **tf*M4te. CD-RW7> 44« ^ 84. aejas, 

CD-ROM°W. vfl^oU e|H°l<g^^ cjias] *tfojMf.El 46°1)4 50mm2l 3$W 443.31. 

4<3<>l]. CD-R4CD-RVH|Ai £6«« 44*1 4424 A E.<y<8qji4 ^±3., 5£a^ DflS.el<g«3(PMA)4 *4 
H*«8«I(PCA>4 4*«4. 

4-8-4 7)-3-§-o.S. *°\$± B)S.°]<g^4 4^-sl 212^^ CD-R&14 CD-RW4 ±«-S)^ H.2f0) 

ofl 44 7}^£%-% *l*84feHl °1*SU. CD-DA43 a 5J«.S^El iHlolEl* 44«tfe<q£ 0)^4. 

PMA4. 7l4>iiJ:aHi!j-, °l]# i-<4 4443- ^ 41W44 4 s^M 4?K8S.7> Ua]*} o.s 4444. 

EgPo] 4°143. 7H=- 4711*14, PMA°fl 444 cflolEH 7 ]£4 T0C 7} *\S.*\<$VW <§^€4. 47l PCA^r 

31434 4** °fl BlM4 f-^fi] 33 g]t* <34 4°134Sl43.£S7l3-£|fc < 8«W4. 

CD-R4 CD-RW4. 4^34 £ 33-1- 4444 ^4, cflo)El saj^. afl)7} 4) ft 

ol flf^aftife £4^44 4£ ^ SLi 44 Ajjiofl 7I&44 ^44. a, *Jtfl»i*14 41- 3 lie 

fl-i-Hnf-as-f-El £334. 4#«^4-£4| 44 £^4fe *444(S!4)3.H.fc " Helaf-u. ^ 344?HAT1P 
; absolute time in pregroove)" 44^1 ■i'?i4. 

£. 7°fl 44M1 4424, 4 < ?14<8- 0 -3. 4=4 41-^«l-jl, n^f-tL^ ^oj. ^4^i=. 22.05kHz4^, 4 
■§^4 4 ±0.03n m44. 

£ 4M444, *HM^4-£.«t ^4443^4 434 4# ^44 ^^.e ^3Hr^2i(FM)i 44 °JaH^4. 4 
# 4a4-*i4 si«fl 4S-3.S.4 cfl^ ^4 4-g-g. oysflofi 44^4. 

3-2. 

CD-R/CD-RW a-f-u.3.^-3 *4#4444 4*$JH 44, #4 ^4^7} 22.05kHz7> 5)£ 

s. ^IrfiElSl 5)^o] 71H^ 4, i41-s.4fe- 44AI&44 ^efl^l <g34£(4f> ^o], E^°iS. 4^344 1.2 
ofl^l 1.4m/s)S ^^€4. 

CD-DA CD-R0M<>f| cfl«fl. 4S.3HQo| 9j3^^ ^44^34.*^^ =r 5tl4. 7l^-€ ^01^4 Sife CD-R 
o]4CD-RW(*c)ia)44fe. 444, Aia^H7> 71^.5)^1 ^4. a^H-S, ^cflAi^afe fll-^is-fEi 
SM44. 

fl#^Ji^l « ^EKATIP ^]El)fe cflolEl?!- cl^ai 7)s.« ^21 oflojAll^fil tb 4°lEl ^E] (23524 c >lS)4 *7>«>1 
4. 3.z\E-3.. ATIP ^el4 4°1E|444 -f 7l# JM*H34 7l^2:4 0 l ^«8«4. 

ATIP ^ilfe acfls. °]SHS)4 ?>^4. cfl^ofl, £ 8°f| 44^ 444°1, 21 3l£ 24^(bi-phase m 

odulation)* 7l^7fl s]Jl, a 4-§-°fl fl-*«a(FM) «4. °1 *l€4±7> i^f-SEl£l ^ ^H^cfli » 
°l7l i1§-ol4 24£s°fl 44, 1*4 oi-si \as, »l*ol i:l4 S| ji FM^i« 41-4±21 W ^4^7} 22. 
05kHz7l- S)£^- 14 0«>1 ±^2) im±3. «^4 1HY+4. 

o>eflofl 4^«1 44^^°1. 44^iL^4 444. 4* 4°1^^* ^^4fe ^M4 4t4 ^Ji£ Ji«fl 
°J3H 34. CD-RVH. 44«--2.S^, CD-RWoll ^ #^4 71^-^^.71- °J^H ^4. 
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£ 11* *HMJli.Sl $ ATIP£efl°j2l t 1 ^* 44*4- 

£ lla°fl 44* 4424 ATIP «aH<y* 42«]££ 4HlS ^7|S||«4, 3»lS ^^(^1^)4, *$2.H 

°J <HHe)]i:4 21U|H 3#^J£4, ^7\q «I13(CRC; cyclic redundancy check)i2i= 7 r $Jto> ^€4. 

£fe, <H3 ATIP S-afl^oJI, £ llb°fl 44* 4424 4»1S 4144 20«lB fli^-S^} -^-^1 ^ &4. 

ATIP H2fl°Jfil 3MaH -1-71^^0) afl*|igofl 4^ £ gofl ufsf £0), h)e 7 ). 0 9j 14 « lHOOOll" 

°1 -^SU, £ 10i 44* 442°1 #<84b «1S7> l«y nfl •• 00011101" °| ^€4. 

3^g- 414b °J4Sb 20 21«1S ^-t^-S-S] ifl-8-a- £^14b ^^W^l, £ 12ofl 44* 442°1 - 
£ 12H 44*fl M23*M43 M0»l£4*l*l 24«lmb £ lH 44* 5«W 284*1^1 24*1 H°fl Sfl^^. 



- HIS M23, M224 M21 4£ M23, M224-M20)°l 4443. °l-g-44. 4143 000" °J 4, *fl-&..H. 

eflojo^ fl^ji(M20-¥-E| M0V\x])£\ ^-§-8- alH9j<34 £3.nig°j°44 elH4£°j<32] ©IH^S 44*4. # 
f^s] #0] » 10O" <B «t *H4 £3]°^ 4<|*$Ji(M20*e| MO^DS) elH^l^^s) 44*4. 

^£4 <HHell^ ##4 ATIP4 2°1 ^tfl^^ofl sfl^t}. ATIP3>1 *l?H^i!.fe "SuflSqal flu^s^ 
Al*WM w$ s\?s. 4£ #7V*H 71*34 7|«j.f-4 A] 01 = ^1^ *)]°W 01^4. 



41421 &°| « 101" <y «(, fll-^ji(M20-¥-el M04*l)b 413.& 1* 44*4. 4143 SM " 110" 

<g «1, £?l| 0 j2l *H-^a.(M20-¥-El M04*l)b 2# 44*4- 4143 #0} •• m» 3 til, H.efl<>]2] 41*3 

SL(M20*3 M04*l)b 413.^ 3-I- 44*4- 

4HlB7> 4143. ^ 0 lS =!■ 5M " 0010" H 4 Hsfl^Sl 4|I-3:!i(M19^-El M04*l)b 413-a 4* 44*4. 

4143 5t°l " 010" U "1, £efl°J3 fl#58Ji(M20^-El M04*l)fc W^S. l-g- 44*4. 4143 gH " Oil" 
^ "11, £5l| 0 t]3 fl#5gli(M20-¥-El M04*l)b ^7>^ii 2# 44*4. 4SlH7> ^t4S a<>lJl 3 " 0011" «a 

"J, .5.5)) 0 J21 ^l-^a.(Mi9-?-Ei M047l)fe ^7Hit 44\S4. #14 " 1000" 4 " 1001" -fr it±as.7> 
^■t^i 4s\ -9-7>^a 1 5 24, ^7>^^.7> £ 13<>11 444 S14 

■^-t^a. 1* 4a]H 4^7]-S-4^, 3«lJ= 5.§^£, 7«lB ^i5L-§--8-a=, l«lm t]i3 4*^4 3«lS. c]i3 ^«-4 
i*«-4. 3a|H B}a)«.feJM ell 01 Ell- 4#47) iol°J^olc|.. 

4^71^^^, i^#£oflx-i jflo]^ teiagigoi 7l^J34. ^3. -§--8-^=^^, «a^?J 4-r ^^°14 ^t^- 
-§-8-(i# 7}^n Aic|)±* £3.2.4 4-§-^-^°) 71^4. t)i 3 *#a>|, 

#<H, " 0" -8- DRAW(WORM) ^i3°J " 1" * ^l^}^- ^^31- 44^4. ^3 ^«-4°J-& 5)^#£ 

4 0 J 3 84^£(CAV)/°J^^i , 8^£(CLV)# 44*4. 

^-l^JiL 2b B1H?J -HH^il- 5^1>4 ^-t^i 3-S- BlH<4£-°j<32l A]^ ojHEfl^l- £^4. 

2*H| o]s)) xua^ xif-^f-(E}<a«ix, xi^an f-)b xif-f-^-s^ 71^4 ^El^^aE-ol, 7i**S) ^Ei^«goi 
7l^€4. 
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^E]ej«as= " 000" •& ^3 ell! 0 ! ^(cyanie^-l- 44*34. ^E}sl<g.2H " 001" €- H 3 3 °i °1 5.43>14(ph 
thalocyanie)°J-g- 44\54. ^E]^<a SH « 0 10"-£ °]E]e]<ao| ol^i^AZO compound )U-§- 44^4. 4£4 
^Ele^-grCD-Rof) 47]4£.°14. 

SttM. ^ElEl'gaH " 100" tf^'M-g- ^Ele)^<a^ 44*14. 

^. Clia Hel-o] U 4*]ofl f.44 ^^.f. T^^O..^, £ = € ^32] 714^21 iHE)Bl°i°] 2£2)- jflf-f' 

*s*ei 4|M ^ 5U4. 

4*14, -L><y C]i 3 7> f^?1^ Dl-f-a ^f-fi] 4^* *2$*H 2]Sfl 412:4 4&H7> 

= 4 0 l.>i4*l7} ^ofl SHS)*}, 4^3E.4°lM4*lfe c)i3 ^El^-i: *r 



3 "^elS* 34*1 33« <r 5tf4. 

W, efl°l*l #34 eW4 ^f^a^-i-^^^oj^ 444^ #0.4, ^ ^ofl s^sfl ^ 

-fr 7|s.^4* &4. 

ci^asl ^Elel-goi ^|^4 aH4 ^lf-^^-s^Ei 134 ^ 5a^l4£, I H E lel < M «344» 
?fl 4Sr*ti 4 -§-4 ^ Si4. 

■f 7>^a. ia- £ 13°1| 44^ 4444 i«l-£El2l 344 444 3-&4 f-<4 3*1 CLV7i44£. am cl 
V7)44£, 434el^el?)H4 34 p , 43! y &4 £7i/7l443 u 14 4£ eflo]*]4«j^]oi4 5f 
44 

■t-7H£. 2fe ^^l-aelsi si^o)) 444 3.514, o|«. #4 *)4 7]-iMr£4 7iJ^£4M 43&714434 3) 
4. 71445L4 ^ j7 7 |s.^ £ o|)Ai 4443*51 *H4 m p 4 m 71445L4 71-iHWH i7V7l443«l 
4£ ^]oi^4^^o]4 434 jgji* £444. 

^M^afe oMaIok^ibje^ 4^3*84, l-ei^s, 4^3. us. f-§- £444. 
14s ^^H D J£^a.°H tfl4 4414 ifl-g-4 £ i5°i] 444 $14. 

" o" si 4-a- 4^34£7i- a§ , a£(^^ , aE) < a* 444^ ■ r 21 a-a ^=^3. -a^i- ^-ascc-n-'as) 

44^4. ci^3 n js.sl sisil, c^iHfil ^4 44 D lE-i7l- £ 2°1| 44\l il«lti 4«« 41 7}^4tA 

^.^^^jao]) cfl^}- 44] tfl^-o] £ i6on 444 

" 0" slst-a- i£S z)±3.7\ a^7l4cl^a 0 di- 44^ " l" si St-a- <=flMl(el4 ^- )€4. 
2ulS ci^Hf ^^fioll tfl^- 44)^- m-g-oi £ i7ofl 444 5J4. 

" 00" 5t-a fi^(€^)cl^3, ^ 12cm *r-£r 8cm c]i3l 44\S4. " 01" ^"4^ ^^31- 4^44 " 10" 

5t-a 44^ci^ai- 4344. "11" cl^3 a] si '^4^ 71-4 4^3* 44^4. 
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4^=H§44 cfl# £ 18a°fl4 20c44 444&4. 

£ 18a^r 12cm4 If^iSf £ 18b£- 8cm4 ifc)i3t 44^4. ^4*(CH)4 43£ 15mm44. 

£ 18a44 20c°fl4. ^^^(AO^r 4^3 £44 «444 #s^of| o]*fl ojj^ 7 ^ ^o^, a, 71^8] 

01 ^4^43344 44<£4. 

^44 4^3*4 4£4 ££4^33.^4 4^7fl <?H343. 44£. ^ 5J#4 3£4 4 7l4/*fl4J 2 ^o] 
4344 ^44 i2 cm sl €^4^34 43 15cm4 ^4**11 ^-g-sj ^ flfc a44 4^3°H 4*fl 4«* 

4 &4. 

£ 19a4 19bfe cjiH «^ « oi" 5H1 ^ «fl £44fe c]iaf 44<d!4. Jf-sl, £ 19a^ 44*8 4 

i3i 444-2, £ I9b^r 3.$ 44*1 4^3 olsioil a 4=. #z}$ 44^4. n44 44<g 4^3 44* 
(CH)4 43£ 15mm44. 

£ 19a4 19b°)| 44\5, ^44 44*1 4^34 4^>34(AC)7r 3.$ 4^34 Ji 3^4 44. 444. 44*8 4 
i3r 4^3 H4o]h^-^oH s.e| ^ XlJl, 4444 7] #4 TH^ofl 7.}-g-fj <f °}c}. 

£ 20a, 20b4 20c£ 4^3 *I44 " 10" SW ^ «B £44fe- 44*8 4^3-f 44^4. 44, 20afe 344*8 4^ 

a* 444:*, £ 20b^ 444*8 4^34 4443, £ 20c*r 44*8 4^34 4€- ^jefl-» 44>€4. ^44 44 

*g 4^34 434 15mm44. 

44*8 4^341444 ^44 44*8 4^34 «3H^4(AC)fe 4^34 n. ^a.4 44. 444. 44*8 4 
£44«4*H 434 SHI 4 SZJL, 4444 7] #4 Tfl^ofl Af-g-s) ^ 5tf4. 

4^34 " li" sH 4*11 £44fe. -y-z]-<§ 4 44*8 444 *§4-§- 4fe 4^3fe 4444 444. 4 344 5U4 
4. 4*14. 54*844 64*84 ci^a, *4 6<S 44 £^ 8 44 12cm 444 434 4fe «*8 4^34, 41*1 
Ji43 4^31-, 4« #4. 1344444 ^#£44 4^37> Ji44 * $14. 

344 4^344 asl4 4^344 ^Tjoj^ ^e))7> 12cm 4^34 15 mm2l ^4*(CH) ^<>1| =r4* =r 

4 <HloiEl^ 7l#oi4 ^^eq a>^.« ^ 5a4. 

£ i9a4M^El 20c44 44^ 44^4 4434 4^h4 cqo|A] 44^°1. ^ 44^°14 ^944^ 

°H ^144*m 4^r4. 444. 4<a ^e!4 4^31-4 ^Efl 7 V ^4*1 ^ts]£4 -fi-^S)^. ael^v 4^31-4 ^14 
4 »4 ^7>^ji4 i4^^(Mi9-¥-4 M7)4 "8^*1 44* ^£ Stl4. 

£4. 4S71- £ 21a4 2ib<>il 44<i " a" 4 " h" # 444^°1 4«1S7> 4-§-4 44 4 " a" 4 " h" <K| 4«11 44* 

^ sa4. 

» a" # 444fe 44S 5t4 AvS. i44Ji, " h" 1- 444fe 44H 5t4 HvS. £4* <4 
a=Av [mm] (0<K14 15mm447> lmm4 ffiS 4444.) 
h=Hv/10 (0°1)4 1.5mm447l- 0.1mm4 4444.) 

^7>3.sl4 24H 4444(4^£^!S)«>)1 44 444 £ 22°fl 444 Xl4. 

4444 St 4 " 00" <y 4^£^S.^ O.Olg- m 2 4444. 4444 &4 " 01" "8 4^£^S^ o.Olg- m 

2 44 o.02g- m 2 4444. 4444 44 " 10" ^ 44£^!Hfe o.02g- m 2 44 o.03g- m 2 4444. 4444 
44 " li" ^ >fl, 4^£^!S^ 0.03g- m 2 4444. 
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4^-2. js. £Al4 ofl, =L t±$q±s. 5«€4: 
J = SCmiXfj 2 ) 

<Wi ri fe ^^2] ^4J)°-S.4E1 T^f- 44MU, m ,fe 3*1 ri °f|*1<q 44hH4. 

47)4 ijofl 44, ^a^s j£ mi 4 *)144 tie} ns) §2} 4°U, o^i £)*i ^ c)ia 

^SLtSB JS1 2)v)±r 4340) JL^« 44 44\54. * 444°1 -S3 44. 

Jx a =T 

<W1 a £|*d4 9 si 2*1- <>14(=44£)4 44^, «a| 44\H4. 

°1 4£ *MJS.*!H J7f 0 d4Sl El4 £4^T 34 44^34. £ ^finllE J fe JJ^S] £|gotA] a « 

Slfef^l-aJ ^4°14. . . . _ . 

<g #3.2.3., c|i32l •ate^Gmbalance) 1 m £ 44 ^.£.3. £^34- 
I m = EGnXn) 

4, 0 J u lSiiI m 4 "1^4 m;4 TiEl ri 2j §21 4°14. clia7> £3*1 *IHMa J MI4tf*14'fl 0 JtfliI m ^ 

o°l €4. 4*14, < a , S€i i m °1 o<a*14.£. ^a^E O o] c-i-uiji, ^a-as J4 -gt^i i m 40)3 
4&4 

4£4 ci^asi ^a^H^ c^hs sia-M^lte ^§ 5^21 *w# 3«H 01444. 

444 4444 3^344 8cm 3-4 12cm2] ^ q^E.^ 4®%*)^ 4**1 ^314 37l2j ^ia?} 

5tl4. ^^321 «>gs.^£fc ci^asi ^Efl<4 37l(2)^)<Hl 44 4^.4. 444 4^-E. , a£7l- ^fl^ 44, 44 
4 4424 i«#ieiai si^f-Aiifl* 44(4, ci^a2) 3714 «4°1 44)*H *H34. 444 Q 
q$ *m<>144 diH2i «§44 37H 44 43€4. 

£ ^HH^ ^£^£7} 2H1SS. S^«*14E, 4-7^^21 °lH°j<iH cfl^V BlS(M7)# °l 44°1 3aiss 44 
* *r Sfl4. °1 3 -¥41 5tH4 *M§asisfe £ 23°f| >£°]44 §°1 44-i <r 5U4. 

" 000" £^2.^S7> 0.004g- m 2 d] <£<>]-§• 44^4 " 001" 44 ^3.^7} 0.004g- m 2 «14 0.01g- m 2 
D 14<y-§- 44^4 " 010" Si:* 4 A j2.^!M7l-0.01g- m 2 ©1^ 0.022g- m 2 °14 < 3-§- 44<i4 " 011" St-S- &-%2.& 

0.022g- m 2 ©I-* 0.032g- m 2 44>fi4. " 100" ^£^H7|- 0.032g- m 2 ©1^ 0.037g- m 2 °1 

4*9* 44M14. " 101" st-a- 4^£^!H7>o.037g- m 2 °W$-%: 44^4. " HO" 4 " ill" St-S- <^l u ls. ^4. 4 
■a *\ €■ 5)121 4^a.'3!S7> jel^-sI^, 4714 ^2)7> s:4^©14. 



'flS.-H, S^^ll. ^4, ^(^Elsioj)^ 60mm2l » 000" 4 4fr 4^s.^Sl- 4^4^- A S4«fl^.^, 80 

mm cliiHfe " 001" 4 4^2. "flS* ^ul, 100mm ^^3.^ " 010" 4 4^2.^H# 4^., 120mm c]i 
3fe " 011" 4 ^ 4^2- -iiS* 4rr4 "lelEloj a^.ofl 4^ o^ig 120mm ^^3.2) 4^2.^Hfe- " 100" <y <r 
SI4 5.§ja.4 fit 4714, ^4°1 5^4^1 ^t)1 ££sl<H oflf. ^ f ^^^1^4 «q 

^oiia-i ^^=0] c-i 3. c)iH^ 101" 4 4-a- 4^.2. -as st-i- 4^4. 
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£ 224 S. 23i 44\H °W4. &d5L1&E.t 4^2} ^flS £4€4. 444, ^i^S^ 4 2-3.^ <£ =r 

4|# *4 3-&*r 4«lB3., ofl* f-<4 M54M M8S 71*34. 4«lB 5W J v [hex]5. <"fl, J cal [g- 

m 2 1(4^.2. ^H)^ 4§-4°-£ a«€4. 

Jca. =Jval X (1/500) 

ATIP Heflojof) £4€ WSSLI tfl4 iM4 vfl-fr-fr ^4S4. 

°W4 cli3L%^Sl " 00" 8cm4 12cm2) SM^^a. 44-§- 44^14. f-g- ^£514 S&4. 

4*1, 8cm £§3^321 ^H.^!Bfe0.01g- m 2 o) njo) 12cm S^i32l a 0.03g- m 2 °]4°14. 

44-4 4^ " 00" olal, <>1M44 ^ol » 00" ©IS, a tq^3L^ 8cmS] ££cl^3.°l4. 

T^S.,^ z]^3. «§ f% SW " 00" PlU, 4^14 5M " 111 43, a 4^3^ 12cm4 £§44:3.44. 

£4, ^43 H4 oilHl^^oj ajtL-g. ol-frtiW. 8cm n)^H4 12cm cli3L# ^S^te ^^7> 7l*€ °i4 

3-3 71^^^^ 

CliH =4°m 4*14 7\^7}^%t\^3.S\ Cflol^l. nflo] j M tflsfl ^44- £ 24fe 7l*7> 

^cl^HSl 7l*<8«W tfl4 44»4U, S. 25fe 5. 24ofl 44>fi £«|S| 44HS4. 

clia HEfo]ti. #*)^ £ 24ofl 44^ 44 44 «|* #4. tl^HSl vflfS^El S]^s. PCA, PMA, elH?J<34 

44 *£ 4^1 H«14 elHoB^^ 7]*<IH* €*W<ls. £«j}44. 

a 4*. c^hheWu 4*1^ £. 2541 44\fi 4424, 4 S^t *H%7)^qcq 44 q%o.s. ZQ^jl, 
=l 4*4 nil o] Ell- 71*44. 

£ 24«f| 44HH PCA^ 314*i#2l #3-§- ale}7l ^4 4«4*<>, o]^^^. <gqo]4. 4 4*4 

7} 7)45)^ <8«W4. ^coj^o^ fi^}**^* 7\ X\^o]B.^ ^ 3] ^4 £41^4, Sfl# f^i34 ^ 

Stt 4^ 3 Ji 4°1^4 S-S: T0C# ^1^4. PMA^ 4 B^fil T0C7> °Ja1^ o.s 7^J-S)fe ^^ol4. q- o. 
71^.471 »elfl(pre-gap)4 4-8-4 *1M4# 71^-471 fl« 4-8-4 is «^«4. 

£ 25°fl 44hS 4 2j°lE 4421 71* 7}*% 01o]e^ s>42l ^31-^4 47)121 «*!(run-in) 

t^«i <8>gsU 4-8-4 <fl°lEl 1-4 ^°fl 3*14 571)21 ^.^.4, a>^> qo]e\ 2 7))2l ^o^Cru 

n-out)l-*AS. 27l)Sl ^3 °1^-°144. 

3.W>)4M. 44. 4=r2i esio] ^71*71-^- clonal 7is.^^i ^^s)ji, 4 sai-8- 4^ Dfl^j 

4^4. aejB. *\w qo\q i-s.^ ^(^a^ 0 ))^ sj-^s] xflo)) ^^14 ^<a*V7fl 4-f <H4i. 3H34 4 s 
4 Si 7]4€4. 

aelHS. ^71 Ji^^olsll^ 44, 71*^^-8- 44^1 ma) U) 7fl7flsl sfl^jsl ^^^o)7f ^a, asl$ sfl 

51 AfoioflAi oflo)E-l t^si ^7> ^-<a?»- ^^s. i°?44. 

£ 26-S- qi3 = 4°1 S. 2l«fl£5«« *4^3 7l*^^ofl tflt}-£^* 44\E4. JL%H°)vm<>-3. 

(pre-format)^^^ 3LW±3. «II4. -SL^ 7l*«g94 0 l a^^olsfl^ ^B*144 
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4. ^a 2 =4 TOC 

33£3?3^33 3S-3333 344 TOC4 ^2=fe 4*4 44. 

Alclx^cl^a 43 34 7 }^-4 3333 3*437} = 3334. 9333 S-Wjo] 333 »§3$3. # 53 

33 4^4 s 273 44344. 

4 «3°J4 *14 243S4 43 33332. o. 4-S- 14«1B7> 3 «3E. tiQol^olja.. 4 D W *]^.7\ 3334 333 
(parity)"?] 5883S3. %<^44. 

444 442°1 98 H.3°J3 4421 444 342, E 28a3 441 4444 98 H33-°:£.43 5143 3 

«2H7}s.3 4 l-^a) 3*Lss.333(3.si:23 = 3°J)» 31-4. 

98 = 333 XI 14 XI 2 H33( = 33 98n+l, 98n+2) °.343 5.43 3M.2H333fe 4334 °-3. 34€4. 
XI 3 HBflU ±£43 9843 = 3 , 3(H3 ( S 98n+343 98n+98)£ 443 31333 3334 3343. 4, 44 
963 Bf- 4tt 3B.22. 333 p, Q, R, S, T, U. V4 W7} 3343. 

333- 3*3= 333 433, p *ii 14 Q 313 33^ *qo)4| 01^.^4. 333, p 3^3 S3433 4 
44 4437| bum, ji4 344 33^ Q 33(Q14<H Q96)3 33 4333. 96 3B Q 31-& £ 28b3 44 

3 3343 ^333. 

4 3B a i q 10 )]a^ q 4 ^ it]i 31 23333 43333 344. 3^33 344 333(44)3 4^33 
4 34*r*l 343, 3i37>CD-R0M33 °143, cl7.ii 333 343Sm*l 34# 334£: 33333s 33 
€4. 

^34 a 44 4«m, 4. Q543 Q8£ 3«-Q 41 o]3£j 443^r adrs.3 3444. 4*1. 44 £-H(3 

h -q dl 01 El 21 m-g-)Tr 4 3S ADR3 33 £43 4 Si 4. 

0000: 3.B. 0 ...43, 3 *L-Q 333^ 03(CD-RW 33) 

0001: S.= 1 ...if£= 

0010: £H 2 ...3^33 43sa 4 
0011: S-— 3 ...4X1 5^ 34 a = (ISRC) 
0100: £H 4 ...CD-V3. £3 

0101: £H 5 ...CD-R, CD-RW, CD-EXTRA 44 333^333 

ADR ^ofl, Q943 Q8033 723B7} 3*. -Q 333.S. moIji, 333 Q8143 Q96-S- CRCS. £34. 
ADR°1 eh 1* 441 ^ 3^3^(3333 ^ 4333)^ «.-Q 3°133 sl«B £33 4 5U4. 



3B-Q3 6 13.5. 33.3^- 3-^-3^ 5583 443, CD-DA3 43 33 433 £§4513^33 £.^4 £3£ 5. 
29a 33 £. 29b* 4a*H °143*1 fc343, CD-R34 CD-RW4 43 ji3E3^a3 s*a3 5£ D J?4 £ 30a 
33 £. 30b# 4^43 3433 fe343. 3i4£ a.=33^. ^4^ 3^a 443 343 43333 333* 
444 3^.3 5*4. 443, Ji3£ 3^33 3^3^ 4^- 34/-&/^/H33^-S. i33^ 44, i^4£ 3^33 
3H3^ 4^- £344. 
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ADR 0 ] 3.— 1*1 3-f2) 4S.-Q«fl°13fe £ 29a £ 30b# 42:4<H °]4°f| £"834. a) u -QOHE) 2) TOC^ 
2i$= £ 31 # 4^44 o^HM fc2]£4. 

^^32) Bl = <a <g«W *)4€ *l«-Q^|«>16|feTX^a.S^ 7l*«4. 4, e)H<J] 'g^o.S.^-El 4#£ QAB^ cflol 
E]3) Q93.4-E) Q80.2..S.2) 72a|E a] «-04HE)b 2. 29a 3Efe £ 30a°f| 44\5 ^SLf- £444- ■£ 29a4 S. 30 
a2] ^H.-Qi|olElfe £ 28b2) Q4titi|43£| 72»]E. ^M.-Q^)o]t](Q9^ Q80)2) 4]4-§- 44<fi4. a)u -Qt-floj 
E]fc ^i37fl2l alS^S. 4^4 TOC^Jil- 44>fi4. 

£ 29a°)| S.^iS. ^Ji-Q^MeW^fe. «*tf 71SJ alS(Q9-f-El Q16)7> S aj>dii(TNO)t- 43* 

4. <g«W4, S2flsi±fe- " 00" ±3. 

4*2) o)g7|)2) HlS(Qi7«El Q24)^ a?lS(P0INT)# 44^4. ^^71121 «1 HI- 4^- Q25*3 Q32, Q33^-El 
Q40 ^ Q41-flH Q48 44-8r ^tfl^^lS.^ 44 -g-(MIN), s(SEC) ?J H3]°J (FRAME)-!- 44\54. Q49^ Q56 
" 00000000" ±3. 4334. £4, Q57^El Q64, Q65-¥-E) Q72 5* 073-f E) Q80 44 6 fl : b PMIN, PSEC ^ 
-- P-FRAME44444-U4. PMIN, PSEC_^-PFRAME4 -44-b -POINTS) .43€4. - 

453, 2. 30a°fl 44\S i°JH 4ii -Q2H"*4te. Q49-¥-Ei Q5644 «)es1 4 v1| 71)21 hih* 4-8- 

4°-5-4 £/2/=BH«gS.4 -^^7fl^ol " A)4" O) iA)^4. 

44 ej£°J ^^Ife, t|] 7)1 2) HlB(Q49, Q50, Q51 ^ 0.52)4 Aj.-g.40. .g.*), " MIN" , " SEC" ^ " FRAME" 2. 
4 -*fl7l1<a " HOUR" 7} 71*34. 4°14 ^ 71)2) a) H(Q53, Q54, Q55 33 Q56)4 4-W-&£*4. " PMIN" , " 
PSEC" 5 " PFRAME" SL4 4fl7l)>;i<?] » PHOUR" 7> 7)4^4. 

£ 29a4 £ 30a°fi 44^ E|H<?] ^2) ^ ti.-Qi^|olE)o]|A)^, o]$$\ $2.7} £°1H?KP0INT).2.3. 33€4. 

f 

£ 29a°fl 44H5 7-1" -QaHoflA-)^, P0INT2) 5W BCD2) " 01" *t-*\ " 9F" 3. (4-£r 244 2H2) " 01" -¥-Ei " F 
F" S) £4* i. ^3i-8- S«H8£* 2)n)44. o] ^^-ofl, PMIN, PSEC 3! PFRAME°Hfe. H34:M 7flA)^(^ 
^44$*))°) *(PMIN), ^(PSEC), £5)]°J(PFRAMEW 7)434. 

POINTiW " AO" <a m. <3<*2) ^ le^o] e^bj j: 7 > PM IN<>1] 71434. CD-DA. CD^e^e) u (CD- 

I), CD-ROM(XAM)^)4 £■& ^1^21 vfl^(-frfl )■& PSEC2) il^s 41€ «r Stl4. 

POINT5l: 0 l " Al" ^ nfl, 5.sa^ <^^2) *|$eq4 S^^ife PMIN<>I| 714^4 

POINT5tol " A2" ^ BlS-oHJ. <3<3fi) 7flA)^^. ^tflAl4»i^(^-(PMIN). S(PSEC). (PFRAME) )S4 

PMIN, PSEC, PFRAME°11 7)4€4. 

4^. £ 30a<>l) 44^ ^-Q2E^1fe, POINTS 0 ] " 01" " 9F" S "fl, H^Sixl- 2)0)44. o) ^ 

-fofl. PHOUR, PMIN, PSEC ^ PFRAMEiT.-)^, eaj^£o| 7))Al^(^tflAl4a}^)ol a)4(PHOUR), *(PMIN). 
S(PSEC), 2. (PFRAME) <L3.*\ 714^4. 

POINTS°l " AO" ^ nfl, <^^o] ies»o| e^hij:^. PMiN<i 7l4s)^, PSECS^- 5 . -i)^€ 

^ Si4. a§ ai D J£ ci^aofl tfl4°i PSECfe- " oo" o.s ^€4. 

POINT5l: 0 l " Al" ^ "A, <^^2) ^f^E^s) PMIN<i 7l4€4. 

POINTSitcl " A2" II PHOUR, PMIN, PSEC 3 PFRAME°Mt=., e)=4^- <S^2) 7«a1^o) !uflA)4yJ*l(A)4( 
PHOUR), ^-(PMIN), S(PSEC) ?J H.sfl'SK PFRAME)) .5*} 7l4€4- 
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P0INT*°.5L4, " A3" 4 4*4 5t, #4 " B»" , " C*" 4 44 44 3*11444 4££ 3*H3 St* ^444. 
a44. oifij. g.g. &sj 444 ^444. 

o] ^aHo^, 4^ #al3Jife POINT&4 " F0" °J nfl 4*44, 44°H4 34I441 a 43-I" 44. 

444. TOC^ £ 29a4 £ 30b°fl 44\5 4 « -Q4MEH <S434. oflf. f.^, nsafl 34i 4*4 7fl4 

e^o) 4*4c AjH. -QcflojEjoj) filsfl^ %Ajsl^ TOC^ £ 3H 44^3 3°fl 4*H4 £44 <r 44. 

T0C4 H44il(TN0)fe #7M*MI " 00" .2.3. £444. 44 go], ^.s.^^ ggs^ojos ^3 

#*ElM4(4 «a^ = i!fl<a)S.Ai *#4fe A-1 HQ-c|)0lEi^ £444. 

T0C4 o 14°fl4fe, £ 3H 44\S 44 44, *°i4 31447} Afl 7fl2] <S#^tl **m 444 7l*a4. POINTS 
&(" 01" 44 " 06" )4 44 7fl4 HSjofl cfl4<^ 44 e^( #1 «e] #6 ) 0.5. SAlsjoj, ^ lE@»(#l)^El 6H 
3(#6)4 7])434 PHOUR, PMIN, PSEC 51 PFRAME^-S. £444- £ 31^ 44^ TOCfe £ 30a°H 44^8 4 « 
-Q444°11 42=44, T0C71- £ 29a°fl 44\5 ^a-QtflolEjoll 4^44 ^444, PH0UR7> *?£|4 &^4- 

- POINTS 0 !- AO" U 4. " 01"- 4 34 1.E44±.S.4 PMIN°f £434. 4^34 4^84 PSEC4r.2..3. 44*1 :r .4 
°-4, PSEC44 " 20" «>17] tfl^-ofl, c]i3r 215. CD44- 

POINTS 0 ] " Al" 4 4), ^§e^o| Es»«ix(" 06" )fc PMIN°fl 71*34 POINT* 0 ] " A2" 4 <4 34 
2] 711434 PHOUR. PMIN, PSEC 5? PFRAME°1) 4*44. 

i* n+26 4^(4* n+27 f-W, 4* n^f-4 n+26°f| 0)44 £44*44 3)447} 4444. 

£ 3H 44\a «14«l4fc, £4 4*4 7112] Haw 4*44, W #44 4344 $-§-£3.4. P0INT&4 £4 " 

AO" , " Al" H " A2" # 4344- ae)4, 44|£fe, POINTSH " A3" 4 JMHlt*. °fl* #4 " F0" SE^ " CF" 

* 434£* 4 44 4*4 44 <r 545.4. °l*r °14°)] 3*fl*}7fl £444. 2=4^ £4 4^344 4» <r 54 
• 4 444,T0C4444 444 44 £ 311 444 27»*^£ 4344 Sfe4. 

^-44, #4, #1^4 #n°] 434 °J44 4^4* 34°fl4fe. 4«-Q^°147> £ 29b4 £ 

30b°H 44"^ 3-e.°fl 4«H4 £444. 

£ 29b4 £ 30b^ £ 28b°1] 444 Q^^4°14(Q1-t-4 Q96)4 724 B 4a.-Q c -ll 0 14(Q9^-4 Q80)4 ^14* H 
?-44. 

£ 29b°H 444 4 J.-Q^°ieH^fe. 4B3 7i)4 4S(Q9^4 Q16)7> s«?s!3£(TN0)# 4*44 4«fl4 4-8-44. 
*, B^(#i^4 #nW4fc, BCD4 " 01" Y4 " 99" 4 *# ^ 447} 4*44. 4S.4* «94°II4fe, " A4" 7} 
4444 

^44 4i! 7«4 4B(Q1744 Q24)fe 44^(X)» 4*44 4«B4 4-8-44. ^ 44^fe 4 H^l- $444 4 
«D4 4-84 ^ 544. 

44 4S 7H4 4rr Q25-9-4 Q32, Q3344 Q40 5 Q41^4 Q48^r S«! ifl«>H4 344 44(3^44)°- 

S.4 MIN(-g-), SEC (a) ^ FRAME (H. 2)1 44^4. " 00000000" -& Q49^4 Q56*>H 4344 

44 4i3 7114 4S# 4fe Q57^-4 Q64, Q65^4 Q72 51 073^-4 Q80«fl4fe. AMIN, ASEC 51 AFRAME4 4 
4 3^444 4, a. 5.2114 o.s.4 4*44. 4^44^ 4 is^4 ^44(*. isa^ 344 «fl£)3.44 4£ 
34 4^r4 »14 0 14. 
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4 SL3.. S. 30b4 444 -*-1^L-QcJlol^ofl tflSflA^, Eaj^i( TN0)7 i. °lBl 7)14 4B(Q944 Q16)4 71^4. H 
a! #144 #n44fe. 244 3.S.S] ° 01" 44 « 9F" a 447> fi434. 0.=. ^-a^. o« H.Ej - 159 .. 

7> 71^1 ^ 5A°-4 444 159444 sa}ti±7l- 4?« ^ 5U4. 4h 4£ ^44^, " A4" 7} 4^34. 

Jf^4 o}g| 7 fla1 4B(Q1744 Q24)44*r. o]^i(X)7> 7}^s\°] fl4. a °vl^» 4*«-.S.£4, 4 SS)£ 4 
44 Jf £.2.3. £44 ^ &4. 44^ $£S4. 244 " oi" 44 " 9F" a *4 5^7} 4444. 

44- c^g 7fls] a|If ££ Q2544 Q32, Q3344 Q40 g Q4144 Q4844^r. MIN, SEC S FRAME 0 ) vfl 
44 343 44(4^44) -°-34 &4£4. 

-Mr4 Ml 7fl£) 4B(Q4944 Q52)# Al~§.#o. =.*] , « MIN" . " SEC" % " FRAME" £4 447^4 44(" HOU 
R" )<>] 4*34. 40)44^ Al^/^/se)]<a <L£ ^ 444 4^H4 0)4°), hFF. FF, FF, 

F°l " MIN" , " SEC" , " FRAME" " HOUR" % 4*1) °-£.»\, 4tfl444 5E.<a44 S>^-cf. 

4-4 ojg) 7)] 2] ulB^. £ fe Q5744 Q64. Q6544 Q72, Q7344 Q8<H4te. AMIN, ASEC S AFRAME°1 44 
40)344 4, i, = 314 ±2.*\ 7l*€4. 

Ml 7fl4 4 E(Q53«.^ Q56)# A)..g-^-o. 3-4, " AMIN" , " ASEC" 5 " AFRAME" Ji4 447fl^°J 44(" AHOUR" ) 

4 4444. A^tflBixl 0>U)^ ^tfl^i^7> 4 5)| 4 °-3. £434. 

4*fl44fc 4 1B34 3M4(^. HS.ZL^ 344 SfliL)3£4 4^4* 34.2.3 O.3. 4^4^ 4444. 



CD5.S?4 a^|b.-Q3H^ 3"£-4 44 44 3.434- *1«-Q2^^fe AMIN, ASEC, AFRAME AHOUR/34 
4 4444* 44^)4 ^sflAl Al~g-44, MIN, SEC, FRAMED H0UR)344 401441- 4344 4*1)4 433 
4- 7)144. H S)4 *||h4 e)Ho>^ <g4-§- 44^ 4H5)]i £°]434, PMIN, PSEC, PFRAMEC^ H0UR)7> 4 
434. 4# a* BCD44 44 71)21 nisi- £^ £, = e)|<3(3 Ai^)(a^ji, ^ 7114 ^R>) 



BCD^ >-1l 7|)21 u)h A] " 0" htE) " 9" # 44^)^ 5.^1^"14. 44^i, 8alS BCD4I 44^. " 00" »sYe) " 
99" 444 fto| s.^ ^ Slui, ^ fl4 Ml 71)4 a lB^ ^4 441- 4444 44 Ml 7114 ^4 44^# 
4=8^4. 44 B BCD°fl 44$, " 0" oflAi-^-Ei •• 9" 444 a 0 ) £4* ^ Sfl4. 

£ 30a4 £ 30b41 44H3 ^14°fl4fe-. B^^^(TNO), S°jB(POINT) « °J^(X)7)- " 00" «>I4^4 " 9F" 44 
4 84B 244 444 5444. 

4*1, ma?^5:(TN0)fe- 4» #4, " oooooooo" ^-4 " 10011111" 4 a* 44 #14^^ " 0" 44Y4 " 9F( 
= 159)" 444 444 £44 544. 44^1, ^ 444 Ba)4 ^ 159S. 444 "r 5i 

4. 

£ 29a°l| 444 44*1144 44, £ 30aH4fe. B^4^" 00" 71- 4H?J «^4^- 44^01, " AA" ( = 10101010)7> 

£4S(P0INT)4 4^1i(X)fe 3E4 " oooooooo" *4 " 10011111" 4 a^ 44 " 0" 4444 " 9F" 

444 ^44 444 £44 44. 444, =>■ B4B(P0INT)# H^4x(TN0)4 tfl-§-44fe ^J->1 7^44. 4 
4^(X)1- av^-^o.s^. 44-4 j=?» 0 ] 159 « ^.0.=. ^ <y4. 

^^^^4 oie)^^ 2^1^. ass " 00" 44 " 9F" s. 5.44^ °14fe 444 44. 
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44 §4 ^2fl2| CDS 55. 4 £ 29a°f| 44\5 4 u H = ^ 1^1^ P0INT7V S^«]it 44^1*1 $£-4 " 
AO" , " A2" , " A3" . " B«" £fe " C*" 4 2£ 43 ^^\7\ (P0INT)<>11 4-8-44- £ 29atH*l £ 30a°l| 44 
vfl oil a] t 4°fl °i°H. " F0" 7} POINTS °.S4 4-§-€ <r Jft.fi."*, °14°II4 4^4tI1 £344. 

444 " 9F" " AO" 7} HSUgsf. £$471 3*114 i^-H]^, £eJ| s^2£| " AO" ^ £°JH(P0I 

NT)7f S^S* S44 ^ 4-8-3444 44. 

3.4B(P0INT)7l- " AO" , " A2" , " A3" , " B*" " C*" f- -§• 01-8-43. 244 ^£±3.4, " Al" 2\ 

%<H± s&'&S.S.B.q JlUJESLH 4°H4 ^.f sH44 44 *H*l7ll €4 #4, 7lS./7flA3 

4*l°fl4, i=E?])olsq. «)-S.^olfi] ^fl^-Sr ££U£S.<=4 Jl^SS-H 4°H4 4^. 3°1 e. tfl*147l 3*H4 f^V 

€4 

444. H^idiL7> •• 9F(=159)444 4434 " AO" 4 ^ ?^3H7} E^t^^oi] 41 «H 4-8-5)4 ^fe4^ 43 
44. JLUES.Hofl4:£4£.. » ao" 4 ^ I^se^ B^4:£ <>lsisl A^l-i- 43471 $)t%*\ 4-8-44. 

444, i'ilBCPOINT)^ » 00" " 9F" 7> B ^v]^ t$^<q AV-g-SH, » AO" 4 =L ^ $ 

s|oi| cfl4^ A>-g.^4. _ 

itlH(POINT)S^ afl4 4 43 33-1 7)134 " 00" -^3 " 9F" °fl 444, 244-2H21 " 00" 43 " 9F" 

7} £4 4^(X)3. Bfl*lsH, o]^ a] a.2H£°S2l ^<ti4 a)E B p|t ^4. 

E sBttJif. » 9p« 3. 7fl44fe a 4^. ol-frfc lfl££=«|^S) B«$4£(" AA" )3 44, 4 jl^2.£E.oflAl£. t£ 
IV 3^4* 44Ml£- HSjBlJrOl 7^4711 4^r 5!°14 

aJ-^4 44 ^o), slH-Jl °J<*S] 4 H.-QcllolE^(a T0CHW3)°114fe, £-?]H(P0INT)3 3M ^^^31 
3-5L Ml-g-4 £344- i'?1 E -(P0INT)7V " 01" 43 " 9F" , " AO" , " Al" , " A2" 4 43*i ^3 = 
2] 33fe°14<>1) 7|^44 

£ 32fe ADR 0 ] lU n, 4 4M -04W37V ifEEl 5a* "I. £<?]M(P0INT)3 5H n}^, Aju 3 H =efl 0 J2l 
t-fl-8-, 4 MIN, SEC, FRAME, HOUR, PHOUR. PMIN, PSEC 55 PFRAME* 44>i4. 

tf#4 44 •£ 32aS. 3>14 ^f'^S.fe £9JB(P0INT)2] a°l " 01" -?-El " 9F" , " AO" , " Al" , " A2" % 

si 44-a n 7)^m. 

a^E-CPOINDSl 5):ol " F0" <a D fl^l2l l-e)^^-^ PMIN, PSEC, PFRAME°fl 71^4. 

S. 32^ 44^ 4 «a1 =e))°J-8- £ 30a«fl 44"d 44 t°l t 1 ^^ ^H-QcflolE-lo)) 712,44. 44 S- 29a»H 44 
vj} wl-fif £ol a-1 a-Qf)]o]EH 7l3:4 , 3, D N121 #al^^ £4 5L°jH(P0INT)2l ^l " F0" °J tfl PMIN, 

PSEC. PFRAME°fl 71** ^ $i4. 

l-el^Jts] 41-§-8: ^ 32bS. iEA]^4. PMIN, PSEC, PFRAME, ^ Q57^-E^ Q80<>114^, D 11^R^. 4%^ 

£. 44 Ml 7flSl ale h Hajsq^, ^a^e, 44 ^- 7 l|fil «1H# 4^ cj^a 371(31^)71- £ 32bS 
aAlsl^5J4^oi 714^4. 

4 alE dA 3 37 i<>} ^a.^. £ 330(1 44^4. " 0000" ^^3. 3.7)7} 120mm°Jl- JL444 " 0001" ft-fr 3 
i3 371 7> 80mm°j* 1E444. 4€- SJtl"^ ^(<^l«l)44. 
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2*]E. €\^3.^s\ ^a.^ £ 34ofl 44-34- " 00" c]^37V €%°J* &-M44- €1^)i3fe 12-cm £. 

8-cmcli3ol4. " 01" cjiH?} ^z^* £*144- " 10" 3^37} 44 < §°r)-fr £4$4. " 11" & 
£ cl^37> 4€- ^^ 0 J^ £*)44- 2»>1E ^^e^H E 35 o)l " 00" 

i-3H7}0.01g- m 2 ^ >£<>]-§• 44*34. " 01" #£#^3- -3^7)- 0.01 g- m 2 °ltf0.02g- m 2 44-34. " 

10" ^£>d!S7> 0.02 g- m 2 0.03 g- m 2 nUKJ 44^4 " H" ^S-^!S7> 0.03 g- m 2 °l^<3-& 
44-34. 

C)ia ^Ji-f #2^0.3.*}, cJiHWHr ^L^lr* 13t T 5tl4 71147>, 4# *§43 Cli 

3, c]^3 371, ^s-aiHs). ^i^. 5J o)4 ^^.sl g^o] ji^i ^ ^cf. as]4. °1» 

£ 4444 ^ a.* #£4^1 ^71 fefi1s]Si4. 44^1 a ^-8: <$ef$4. 



4«ls s. 36<>fl 44-34. 5W " oooo" <g «H, s«3?4*lfe i.05*aH4. " oooi" "M s^s) 

1.10Am°14. 5W » 0010" U "Jl, ^3*1*1^ l.l5/m«14. " 0011" U "H, 1.20^)4 " 

1000" °J «i B^3l^^ 1.50fffl]°14. " 1001" °i 1.55^14 " 1010" ^ nfl. ^34*1^ 

1.60/an°14. " 1011" «S B^4*1tt 1.65jan°l4. St°l " 1100" °J «4. E^4*lfe 1.70jan°14. 4€- 

a.fl-^4. 



B34*l£ #83^3. t)±3.°iS.(.S.$ «S/H«H)# ^l^tl-4. ^, " 0000" -f-Ej » 0011" c)i37} SUS. 4 

^aU-i- 44iflfe ^-S, " iooo" ^4 " noo" £- c]^37> £^ D i£°J-§: 44-34. 



4«1H -SHOE'S JLfe £ 37ofl 44^4. 3H " 0000" U £$^r£fc 0.84m/s°14. SJt°l " 0001" °i "fl, 
£fe 0.86m/s°14. 5H " 0010" <U ^, -a^S^r 0.88m/ S ol4. " 0011" -S^£fe 0.90m/s°14. & 
o] - 0100" <g «!. ^^£fe 0.92m/s°14. St°l " 0101" °J «t #*§^£fe 0.94m/s°14. St°l " 0110" n fl. ^ 
0.96m/ S ol4. a°l " 0111" 0 J <1 ^^^S.^ 0.98m/ S ol4. " 1000" °d "J. -ti^^S^ 1.154m/s«>l 
4. 5t 0 l " 1001" ^ ^l^^S^ 1.20m/s«>14. " 1010" ^ ^1^^£^ 1.25m/s°14. " 1011" «a 
ifl, -a^Hfe 1.30m/s°14. &o] " 1100" <a A J^^£^ 1.35m/s«>14. " 1101" -d^^Sfe 1.40m 

/s<>14. 5t°l " 1110" <a -Sl^^S^ 1.45m/s<>14. " mi" Ji#«4. 



^^^s^ £t> cjia «E(i««s/jill£)» ^1^^4. ^, " oooo" " oni" £ ai-as ci^a* 44 
^flfe "J-'S, " iooo" ^-e) •• mo" •& a^-as ciiat 44-34. 



401S "fl^l^ ^fife £ 38<^1 44*34. " oooo" =l ^n}?} H7]#&vWd-£ 44^4. " oooi" St-fr =L ^7} 
DRAW(W0RM)«4|s|^ 44VB4. " 0010" a ^7} ^7}^7\^ 44\fl4 " 0011" Ji^-€4. " 

0100" =L ^7l?l-g-^^4 DRAW(WORM)^^* Sfe 4°1 "fl^'J* 44-34 " 0101" Ste 3 

"W71- §l7i^i-g-<g^4 ^7|#7>^ Sfe 4°lHelH Dii«||<g^ 44-34. " 0110" ^ D Hl7]- DRAW(WO 
RM)<3^4 «|7l^-8-«8q* ^o]hb|s. "IWa* 44-34 " Olll" ^ «fl ^11 ^> 7fl7ls.7l-^^^4 DRAW( 
WORM)^^i- 4<>las|H D fls)l<a^- 44-34. " 1000" Si-S- a ^7} K^S. ^7M-g-<|^4 ^£ H7l^ 
•g-'S^* 5>fe 4°ia.alH Desfloj^. 4^4. 4€- 5H-8: il#€4. 



4H]E olEl^a^Sfe £ 39<>fl 44^^, St 6 ) " 0000" U 0 Ja.^4S7l- 7l##o)l <g^34 ^ 7|s.^2l ^E|^ 
£M*i-8-t^H<>ll 4-8- sl^ °lElel<aol4. ^o] « 1000" «4, 71^21 ^eJb]^^ DRAW(WORM) D fl*H°11 4 
^ol-ulol4. gjol 10OI" U 71^.^2) ^Ele)<a^r DRAW(WORM)Dfl^lH 4-8-slfe =^S.44Vi 0 14. 5t 
0} " 1010" «a nfl, 7l^s] °]E)el<i^ DRAW(WORM)«W<>11 4-§-s)fe 42:4^"l- c, 14. " 1011" ^ "fl, 7]# 
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f-si *\*\z)<£& ^H7|s.7>^ d|]sh a).^.s)^ " oooi" m " oni" 5 " noo'-^E] • un- st£ 

JMf34 



44 £4 "II^ 3 ! #3 3 life elH°l tg^S] A1U -Qt-iHEKTOCW 7lS-S]oi °lr C)i3 = 4°l*i 4 

*14 3^3 371, $4, ^a«as. 5«M*I, 4UJ «M4M1. 714^ ^ei^^-i- «g a 34411 434 ^ $a 

*i 44. 

£ 3243 £ 39°fl 44\H 5lH»l I^S) *lJ±-Qt-1HEi(T0C)2l 7)**MSi\ frel^Ji tfl4<4 £ 4043 £ 45°fl 4 
4>di f-HH-sm WHS. #4. 

£ 32aS Alu.-Qdlol^SAi, ADR°1 l«l °1]2] *\ « -QEflolejS) ifl-§-, a a£SL=SJ A| « -Qcflol^fi] ifl-g-8: 

£ 40a°H 44>d?4. s_4 S9Je(poin-T)21 4°I| 4€- ^ £L3«3 =efl°j3l vfl-§-, 4 MIN, SEC, FRAME, HOUR, PH 
OUR, PMIN, PSEC, PFRAMEfi] *fl-§~§- 44^54. 

£ 40a°fl 44\5 £ 32a°il 44^ 34 4444. £°JJ= (POINT) 5M " F0" <ti «1 PMIN, PSEC. P 

FRAME** 7l**4W*l #Bl*SLfe £ 32b4 44>fi 3liL4te £-40b°fl 44444 2°1 7l_4* 4 44. 

£ 32a°fl 44\5 -*U±-041°1e1^4 oVqej-, £. 40a°H 44>dl *1ii-Q41°13£ £ 30a«=fl 44^ A| a — Qi4|o|dfi| ^ 
2:0)1 712^4. £ 29a°l) 44^ *] *L-QA}o)z\2\ ^ofl 7)^JL, £<?]e (p 0 iNT)SW " F0" »1^, £ 40b°f| 44 
>a D 1W21 #el=S Jife £4 PMIN, PSEC, PFRAMEi 7141 4 &4. 

£ 40b°fl *13£ #33 iLi 5tW<*]&. 243^3 PMIN, PSEC. PFRAME, 4 Q5743 Q80«H]^. 43 B *1]*I144 4 

MIS i^B]^, 4«1S 333°i 44 2«lS 4134£. 2«lS EgPs)*], 3 H1E ^2.o11E ^ 4H]E c)iH 371/34 

ol 3434. 

43B cj^a 33/34£ £ 4H 44^4. 

5W " 0000" °J 3^3 33fe 120mm°)4. St^l " 0001" H <4 3^3 3.7]^ 80mm°14. 4* 444 Ji4€ 

4. 3 s.4€ &€••§■ 344-°-.5l4 4€- 3^3 3714 3 44 344 4 $14. 

«l# Q794 Q80-°r 3^333 35L°H 443^, Q774 Q78£ 3^3 34<>1) 4*€ =r 5U4- 

2H1S z)±=l £ 34°fl 44HB ^^1^4 ^°1 ^2l€ SU4- ^*1. »°1 " 00" 9J "41, cliHfe ^fl- ^^c] 

^3<>14. 5t°l " 01" °J "I, cl^Hfe clia°14. *<>1 " 10" °J ifl, cliHc 44*8 3^3<>14. St«>l " 11" 

9J m, cii3^ ^4 °1^2i 4# ^4* 4^4. 

ifl4i. ^1^3 3714 ^^3 ^421 244^^1 ^7} i6«>liflol'a P " oooo" 4^ " mi" * "lWia^, 

Ml 7flSl «1E(Q77«.E1 Q80)oflAi ^2l« ^ 5U4. 

Q744E1 Q76°H 71^-slfe SHIS ^£^H £ 23°fl 44^ 32l7>4-§-€ 'r SI4. 

4*1, " 000" ^ ^£<aS7> 0.004 g- m 2 DlDV9j^ 44^4- " 001" 4^£"d!H7> 0.004 g- m 2 <>1^ 0.01 
g- m 2 nl°V°J-§- 44^4. "010"?*-ft «^i«S7> 0.01 g- m 2 °14 0.022 g- m 2 Dl4°J^ 44^4- " 011" 
^3.^7} 0.022 g- m 2 «14 0.032 g- m 2 nl^V<a* 44^4. " 100" ilt-fr 4 A j£^B7f 0.032 g- m 2 ol4 0.03 
7 g- m 2 °l°joj-i- 44^4. " 101" 5t-& 4 A o£'S!S7l- 0.037 g- m 2 °14°J* 44^4. " 110" 4 " HI" H4 
«4. 

2H1H e^b)^]^^ £ 4 2 ofl i+EfvflT^, 5Jt<>l " 00" °J 4. H^al^l^ 1.10^«>1 4. 4« Ji444. 
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2«1S *&%$S. S. 43°f| 44>I4. " 00" ^^#£71- 0.9 m/s°J-£ 44\«4. >ifl-€4. 

0.65^3 Q68AS^21 4«1H °13e|<a -f^iLSAi, £ 39°fl 44^ Q57°IM Q604*l2l ^ 3 7} ^ 5tf4. 

4U1H nflsiltH^^a.^ £ 44"fl 44^4- " 0000" »H3°1 0.9°J-t- 44*fi4. " 0001" 1.0°J£ 44 

>I4. 4€- St 1-8- iL^-34. 

4«le ^l-fr^ttfe £. 45°fl 44<dl4. " 0000" 3^37}- ul'gE(«>lf"aE)H7]^-g-i'l|sil<g^ 44HH4. " 00 
01" 3^37} Jl-at DRAW ( WORM 44"£4. » 0010" 3^37} T-IM^Br °1)*ll«g-§- 

44\H4. iUf-34. 

&&3. -am, ^31*1. ^«§^r£, dB*)] -f?-*g, 71^^ ^E)Bl<a-i- a^ji &°14 7|] #>it t X14. 

3 £°1 CD-R, CD-RW, CD-EXTRA f-4 2°1 -fr^N Sl^^l *i ADRSl " 01 

01" ^, ££5S€t Si 4. 

£ -^AloDoflT.^, e]h<?) *1 a -Qt)HEi(TOC)Sl ADR°1 S.E- 5S * °fl, E 46°fl 44>d ^ Jife £*l£(POI 

NT) 44*1 7l*€4. 

£ 46°fl 44\» 7l^/7fl^ ^1 «fl " 4^4' — S. l-elfe 3H°1°34 * z)^}-£<$<$*r 

i<ilS.(P0INT)2l SH " BO" <& 4-5- 43^33 SSa^ <S«|ol 7flAls)^ ItflAl^(^tfl^i^)^- MIN, SEC, 
FRAME g HOURoil 71^-^4. PHOUR. PMIN, PSEC, PFRAME°i ^±3.2\ 4^<3^3 3 2-4* ^ 

£<i]B(P0INT)2] #o| » CO" <a «fl*r, ^7] 7l£« ^t-^-M ^f^Ji i£ MIN, SEC, FRAME, HOUR°1) 7^^. 
4. PHOUR, PMIN, PSEC, PFRAME°fl*r, 3^3 ^ a^S) <33<8^ 3H°J <8«W 7^]s\^ XmH(W& 
*1H 7|^€4. 

i°]H(POINT)^ 5)t°l " CI" H ^, ^71 Jlpt^iL 18: MIN, SEC, FRAME ^ HOUR°IH ^}«4. PHOUR. PM 
IN, PSEC, PFRAME-& J£-iTH]«])£4. 

S?lS(POINT)fi] 5H " CF" <ti «7fl2] 43<8^ 5lHo>* <^^ol ^£S]fe ^tflAl^C^cflsl^Dol MIN, 

SEC, FRAME. H0UR°1 7}^^. PHOUR. PMIN. PSEC. PFRAMEife, ^ ^^6^ ^^.o] c^^o] 7 ^]S\^ 

^-^^^ofl io]H(p 0 iNT)2l $o) » CF" <y 4* & &m*) ^71 nflS-oll, PHOUR, 

PMIN. PSEC. PFRAMEiflSl ^ife 0^-S ^^€4- a°JS(P0INT)7> » CF" V ^ h 2 h ^ 

^■71 7]£Q #o], ^ ^Al^ol) oj^Al, s}o]a.e)H cl^asl ^1«.-Q^o1e^ ^ii a<?)E(P0INT)2] ft 
o, „ CF „ oj ^ ^c^s} e) H o] cg^o} 7flAls|fe ^cflAl^« 0] » CF" 91 5J°fl 4-b- ^'S^^ e]H 

°J °$<%% -?)^7> * ^ $14. 

"Ill- £ 47afe 27flSl #1 ^ #21- ^^3# 7fl^^-S. 44^ S. 47b*r 37^2] #1. 

#2 ^ #31- 7M^ cli3« 7fl^2j^S 44^4 ^cg^el elH^I 7fl^^ a] b-qz^o)b]c^ n^e^, 

4-S- 4^<g^2| ^ HO j cg^o^ e^^^ £ 41a ^ £ 4ib°fl 44^2 44 ^1* t &4 ifl^si 
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^tia 4^ 44 £°1 J=4 0 l*i/8-*)fc 44°] 43^21 <gow £43.°3. 4 
44^21 TOC^olE]!. -§-°147fl 44$ ^ jfltj.. 



4 -a^^^s] 2iH«a <£<2H sa<>H. 43^2] $7]] S]=4£ <g«|ol &3.S\!e *3cflAj4°l 7]434. «*| 

44 ^^^21 <ge?4 4-g- 44<8^2j eis.<a <g3 AHsl fl-fr =W1 411 <r &4. 

5. E-liHHBH.S.S] #*12] ^Aj 

^71 7l£4 4# c]ia -e-^ofl n).^ ^4"§- gqStiR? 4^3. HEfo]H^6q tflSflAi *^44. 

£ 48-fr HeH "^1(70)21 n^a* ^<34tt <-4£c>14. £ 48°H Xl«H^, ^^3(90)^ CD-R, CD-RW, 

CD-DA « CD-ROM f-2] Alc|5.°l}c] >:H<>14. 

E la S 5b* tSSfl ^2)4 44 4^ -ff-<§£ c]iH <=4°1 h^](70)«^ 

ciiH(90)fe €B««>ll-(7)i $-*t3<H ^oD ^s.s.Bl(6) ofl 4*11 CLV afe.CAVS..^^^^. 4 

JM. ^S(pit) ^^(lH 4*1 t)i3(90)£^ 7fl^34. 4^3(90)7} CD-RW°j "fl tfloleje. 

*1, ^1B7> *H4t}. c^3(90)7 r CD-R°J "J, -S-7]<L>S.(«J:H#)2l £3H ^Sfl ^3 4e 7 |. 

7fl*344. 4^3(90)7} CD-DA £fe CD-ROM1} nfl, ^ai^HCembossed pitsW 7fl^44. 

8)01*1 *«°.S4~8-S|te 30]*) c).oliH(4). 44#-§" 3#S}7l 4*1 ££^3(5), 5iW*1 #2| # 
344S 4-§-*>fe lfll-«a(2) 3 e|°l*l%* t||l-«a(2)* 7^ ^^321 7lS-^ofl £4 ^i 2 ofl 2) 

«0 BVA}.^ i£Cia)El(5)oH -frS.4^7 4*M^(£>1 Aggf)^ £##4. 4°1.2.S.(4)S*3 #34 * 

21 -a-ft- ^44^ 4 a] 3^7] (monitoring detector)(22)7} 4s^(l)-g-.°5. a* ^*144. 

tfl«-SS(2)fe S.m u o v< & 5 44^3- 7>^*>7fl 24 7l?(3W 2]S|| -fr4€4. 

iMSUVfr *EflH^2:(sled mechanism)(8W 4«l c]i3 43"§- 44 o}^- 7>^44. 4412(1)2) 
4°liH(4)fe eW*| H4°1»1(18)S.^S) Tt^jr(^ gft)*! £)Sf| ^-f-44. 

^3(90)5.^2) 44# ^a.^ SL£4«W5W £)*fl ^#S]J1, ^^°fl 4€ ^71a1J:S. £$€4. 6 l^ofl ^ 
7|AJX^ RF sa 7 ](9)o(l ^34. 

^^aj O.S., R F a^7l(9)^ AGC^^-S. ^-^€4. °l^«r CD-RW«fl S] *fl ajr4« #%= 0 1 ^l^E^V ^i3(90)o)l 7| 
^■Sjul ^<>lEi7> CD-R0M4 «lHsflA^ c]i:5L(90)o11 «7fl 7l^-S|fe ^oj 44 ^^4^, S.^- CD-R 

W2] aVAj-g-ol CD-ROM 2.fe CD-R4 °I|-f "US- 0 !"}. 

RFf^7](9)*r 3LS.^mm.5)S.^ 4^2) ^^s^ ft^gfto) cfl-g-«flAi ^fl-^^^S., nflS^i ^ 
-iV/f.s.^s. f.o.5. ^^}^ o. S ^, nfle^i ^^^o.SM| ^Aj^.4. oflf. f-^ RFA1±(t11^ tflo) 

El), 5L?]i oDejAi^FE) a-i^<H1- ^^471 ^^Sefl58ofle1^^(TE)7]- ^-^€4. 

RF^#7](9)S.^E1 7))^RFA1J: 7 > 2^14^5.(1 l)°fl ^ofl, £?1iolle]^J:(FE) 5 H^^^si^J 

±(TE)fe*lJiHSA|Al(14H ^€4. 



^7) 7l#^ 44 §4 7ls-ESj-§. -^-£4^ n^-a.^ CD-R SEfe CD-RW f-4 ^ c1^3(90)<i ^a] ^^^4. 
afife c)ia ^2] ^cfl«i7.n- 44^^ ^i^^iLoD cfleflA-] ^4^ -ai«fl 44 A 1 ^ 

#€4(^1- 71^14). n?-BH. 7l^/*H *4 f 10 !. ^iL# SEfl^J t.1^.71- Stfai. ^HSi^ 

4^ l-el^Jil- £ ■£ X14. RF^47l(9)^ "flE^^ <3A>ofl o|s)) ^a. ^ji(wOB)!- ^#4^, 
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af« ^hc-1(23)^ ^€ *H-=8iL# 4i*M £ Wl# ***U A]i<a^mf-eKl0)o1] *?$4. 

afu fl-S-f-7l^S(PLL; phase locked loop)£|£.4| oj 3 3 o. 3.*! i^»iEi(6)2l Sl^S^S 

2^4. ^^S^Jifi)- 7]§^£^i# ofle1-ilx(SPE)7> ^s]<H £334. 

CD-R ^ CD-RWf-4 7|s-7l-^cl^H°flb 2#f-2l c]ia ^11- 1M S^HS^a. ^ JL^S^i^l- 3.-% 
m. O.^Hi\5LQ(23)$= ae|;l(10)i^El ^5L ^fiofl 44^ c^H Al^-fr £$#4. 

^sflM-S-S.. a^-uclMt](23)fe =efl<y f-712] ^ sHU-Pr #€tr4. 

RF**7l(9)«1M *H€ RF^life 2^S|S(ll)oll 2^1^51^ 8-14(EFM)^±S. £$€4. EFM^ls^ °J 
3C-V32C-K12H 3^€4. 

tl2C^ac-1(12)fe 27M 71^ e|* OHE^- TM-g- Jj.^4*r ^2^71^4 tiME) 7]S--§- A^^fe- ojHC-^l 
¥-§- -?Hr4. cfloiE^7> 4-^3-3/4-23 (I2)fe EFM-SS, CIRC^elJiL^, 4&3-4- , 8. CD-ROM42 , 3 
CD-ROM i^HHEif- #3$4. 

°lsci/^2ci(12)fe t|i3(90)S.^-Ei 7H^€ UMlHS.-S-Ei ^la-SEt SEtb ***r3. a?j-§r TOC 3 ^«3H( 

^-7 r 3 0.5., ?]SC|/Til3cl(12)^ PLL^El* *J«8^o.3.*| EFM-t!^ f-7l*H 7fl^#^-i- ^^^2, 7fl^#^ofl 
2]«fl #71 7l#£ C^2^ 2:^ <a*8$4. ol ^3^201(12)^ 7]) ^5*^ i£«.E.El (6)2) 3# 

<a2^/ciiaci(i2)fe *M £ ^ 713-3 ci^a(a^ ^°J^)7> as^£4^a. ^sc^a^H 44*i *1 
jM^M, $!atH/c]ati|(i2)te<tf7l 7i#^cia= 4M3t Bj2M-2.el(20)o|| *1#?r4. 3^3. H4ol«#*l 

(70)S-?-E) ^fl^J^l t-s^ ni, uJtf|i>|JZ.3(20W i4|o]ei7> #3€4. 

9jEl^o)i(i3)^ sl« iiE^^E^ ^sU, 7ls.tflolE), ^H^cflolel * ^^o) A}oW*1 ^Al^t}. 
9jElnlloli(i3)^1, ±% SffiH A]i^ 9jE]^oli(SCSI) £^ A7^*W<tm*ft<>]MA7APl)7} HM 
Ej# *M« m. t^sHS-EH JflJgg DllolE)^ 9jEi3lWi(13)t- 7j *H Jl^H ^ ^El (80H # 

£34. 

£i£flffEK80)3.*ElS| SM'SS, 71**$ « 4€- SlBM©lA(3)# *«M Al&<*S*^(10H 

m. 

SIM 31- 7|s.^- at, 7|s cflo|Ei(^.cl5.c-)]olEl £^ CD-ROM^ o]^ f-)fe iiS ^^Ei(80)S.^-Ei ^^£)jl, o)^ 
ofl °\Z\4 0 \±(.13m «12H1.E.b1(20)<>I1 ^#€4. 

°1 ^-fi, 9jscl/cl3cl(i2)^ CD-ROMS D J501olEloll tfl$- °Ja^^el(^^ t^o]^ 7 \ CD-ROM^<>lEl<a "J) °fl 
# »<>1 CIRC°JS^, °Je)21bJ, Aia^H^-7> * EFM^2# ^^«-o.S^ ^ A ^4- 

°JScl/clHcl(i2)sl 8l<»l| 2)811 0 i- 0 rEFM^J:^EFM'ilJ:2l 4^ 0 1 ^^=1^ 4°1H^S ail El ^-?-( write s 

trategy unit)(21)°fl **«4. °l : 9 l0 fl. EFM-tiife elM*} ^f-Jfiii(7l^^olEj)(WDATA))S^ 2fl°l^ H4°1»H 
(18)ofl *#S4. 
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5}o)eAE^^|«(21)b 7]^«>)El J2.A) a 71^2) ^ 7)S. Aj^£ofl 33 

sfloj*] H e)-o]iH(i8)^ 7l^clHEl(WDATA)3.Al efl°l*1 SIH*i tW&HUH ^7>^o.S.^. efl 

o]^ #s) ^-ft^. EFM>fc]:M 4€- ^^-slS £fe «VS ^^H)7V c]i3(90)°)l ^ 

*H*a4M°UAPC)J1*(i9)te #*1 $&U22)s.m *^4fl* #*1*}tt ££°fl 3$ "S^l 

^ol o]a £ s APCS|£(19)fe eflo]^ «=2W»H(19)* ^fcc).. 

*]£(TE) 31 °Jacl/c1aci(i2) £fe nf-Bciac-l(23)SYEl #33 4|Bl<il£(SPE)3.*3fi| sL^i, 5^ 

^l^S.. *iJi=3.*1M(14)fc q-^sl S?1ioflB)Xl^(FE) 3 Se])^o)lel^lJ:(TE)<H| ^1 «fl £7^ ^^fclJKFD) 

2) 2^71^(3)2) S.?)± m<£ ^ HEflsg 2 <y.g. ^^4. 4^1, *\2.+2. 5 

RF^7l(9), *lJi = SA|H(14). 2^H^ola1(i6) ^ 2^2i(3)S. «§ ^€4. 

Ali^ 55* ai(10)S.-¥-^2] 5^35. tr^, Ejfljg ^a^-Hfe ^ SU. ^5. ^f-tU^r 2^ — 

eWH(i6)°fl ol* °fl 2^ HafoiHi(i6)fe ssj^H ^*83M. 

-HJt E3.-*flAi(14)fe <*3*1:S:(SPEW 2jsfl *^£1' =l%% &4*J2LS] = eM»H( 

CAVsL S|£S|fc i*f-JZ.E|(6W ■?]7>t!-4. 

AiS. E3.4H(14)fe ^Hf-eKlO)^.-?^ q/Ji^°lH(kick/brake)^H*]:M 2] 7^^) t»-£*] 



*2(8)» ^fl-is^, *^^(D«>1 el&aoo) nlnej^it)-. 



^7) 7|#^ -HJiAlifl ^ 7l^/x|l>«Al^oJ| S^^ 4^ D }ol3S. ^^EIS. 55^(10)0)1 

^1^^ $s#e](io)fc ^^Ei(80)s.^-Ei2i <^^oj| 4^ 7i#^ ^ii- f-<g, iis 

^^(80)s^-Ei ci^BOO)^ 71^ <H«S cfloiEii- ^^*>7l Ai^g esfta|<ioM ^l^l«|-fe Jflfl 

A-lJi S.S.Afl^(14)«I| ^l^l^ *«?«a(l)«>l ^ ^ •S^^-S *13*Hr ^Hel|ioI| ojj^^ ^.4. 
aels.s, A|i^ 5St3l(10)fe t-B^J^ cllolEi# ^#El(80)i *^-§r ^4*4. ^, c fl 
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44*114. ±iJ=344(80)£444 ?14 444, 4^ 4^44(10)*: -f 4 443(1)4 *I444 444 

olHSfliS 4444. 4*<4 tl2Cl/c|2C-|(12)^ £iS344(80)£44 444 t-flolE^ofl cfl«fl4 4?1 444 4 

4 44 °J2'3*144 4^*114 EFM4±5. 444?14. 

144 44B ^211444(21)3.44 #44 44 cflolEi(WDATA)7} 2fl44 !=4ol^(i8H 454 -°-£-4. 
1.9.4 443* 4^3(90)«1| 4444- 



£ 48ofl 444 «W flo^, z)±3. ^4444(70)4 ±^H344(80)°I] 3444. ^44. 4 4^4 714/444 
44 I^Sfr £4-2- CD5N44 £^ CD^3^ f-4 4^3. H44 «44(70)fe ±iH344(80)4 34444 
44 34 »W4. 4 34<4 4444^(13)4 4^ £ 48«K1 444 34 4^cfl oflf- #4 9J444^U3)fe * 
44 £ iL^l^S. 4444- 4, 444fe A}-g-4 S^ofl 2]s|) 71 s. * jfl^ ^ <2. tflolel^ 9J444fe 4 

47> *J44 <r 44. £444°f|*r, «4 44 £^ s«|ia£ * 44(4tfl44 £^ 4444)7} £44 ^ 5a 

4. 



tli2 H-44M-44(70)4-4€- 444 T^7> 244^4, 4444 444444 SEfe 74144 ^ 

5U4. 

6. Cjia 2-44 £1444 4431 

4=^3. = 44*144(70)4 444 44°llfe- 4^3(90)7} 4°J4 nfl 4^3 H44li44(70)°l| 4*fl 4*g44. 4 
u -Q444°l| sq«fl $43 T0C7> 4^3(90)4 4 = 4 °34°ll 444 -B-^«B»> $4. 4^3(4444 

4^3)7> CD-R CD-RW3.4 4444. 51 50°fl 444 44£r T0C7V ^44 4^3°)] 4444 &4 nflg-ol) 
£ 49*11 444 443. 4*844. 

£ 49 ~ 524 fS^^Sa 44^ 4^4 ^H44(10)°f| 21*11 4*844. 

£ 4941 5444. 4^3(90)71- 4444, 43KF101W4 4Sf-4(l0)fe 44444 44414 T0C# 7)14 
44. 74 a) o.s, 4^4 ^B*4(i0)^r ^44.2.4 (6)4 71*42, £34 4445.3. 4±2.4^» 4442. ^<>1 
7-1 444 7fl442, i?!^ 4 a.* ^4 « -a-4Ai4^., Bsfl^j 4 a.* 4443 £.3.4 3144* 4^3(90)344 

71144JI o)^ofl T0C^^.# 7^3^.4. 

«>1 JM. ^(Fi02H xl<H4, 4^ 6 3 *s**l(io)feTX^iis^4 4^3(90)4 «-2l^Ji# ^^J«-o.s4 3^ 

3(90)21 #5l4 A ^ ^#44. °1 £ 32 ~ £ 39"fl 44^ 344-2-^*1 5!l4. 

oi^ofl 4^3(90)7} 4°1^.5lH. 4^a?!4# 4^1(fio3)°Hai 4444, 5. 38°fl 44^ D fl*)l fHH 
1^1 t 1 5i4. 4t1](F103)°1H21 4f-°l " 4Hi" ^. ^ 4^1(Fi04)s. 4*942 7l4/7fl44^^ 0 l 3^ 
3(90) **si f-el^iofl 444 -M344. -8^*4* £ 51* *a«(4 °fl 4>fl4 4^44. 

714/^^*4°! 4^3(90)^*14 -a^sl£4 §444 4^1(Fl05)i 5444. ^Sl-al(lO)^ iiE^ 
El(80)S^ 7)442, 444 7114^ 7l<a<3^on 444 *i4 714*4* 4^44. 

4^1(F103)ofl 5444 4^3(90)7} 44U.4H 4^34 3 4^44, 4^r n€r 47ll(F106)ol|4 IS. 4442, 

4t11(F107H4 4t11(F112)444 ^H^47>4^44. 

n l Jfl4£-£. 4^1(F107)*11 5U44, 47fl(F102H4 *IM<S4 #4^S7>44^^ #(n)4 f^i^, «>fl» #4 £ 
47a afe 47b°fl 444 44°l 0 4 #14 #4^a.s.4 7-1444. 

444. 4*(F108W 444, ^ n4 §7>44. 4* °fl. ^t)1(F109)4I 444. 44 44^44 4^4 ^44 7)1 
4(44) 4s.efl^7> 4444. 
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£ 461 ?1#€ 44 SM, ADR°] £H(5)°U i?lS(P0INT)7> CF°J ^3= H^) < 9°fl^, 41 fcfl<3 

^sl ^h°J ^^fi] 7fl4 <H<=ej]i7> 7l^^4. ^KFi09)ofl flojxj, °1 ^a-7]- ;?M£4. 

f-^j o.s. 4°lt 9X3., 4471 ^ *W£r ^-^|(F110)oll^ #7)1(F111)3. 4*844- 4tI1(F111H 9X°]*\. 4^1 
£Hf-£l( 10)^7 ^^.5.3.^1^(14)1- ^1<H*H <^^S1 71^ 7l)Al o^Hellil- 9«^i^-4. 

441(F112)°1M 41 ^$1*8 34 e)H°l 0.3. ola^, Al^^^ef.^ (10)^ TOC^i* 7^344. 
TOCgJife- £ 32 ~ £ 39°fl 44\5 13 ^SL* £444. 

ol^i *W£ 441(F107)3. 4*84:0. Isl^JSL^ 43^3 #(n)2l #e1^JiS.Al *1434. <>1 43 

<g« #22] #5]^Ji7l- *1444. 

^71 7]^^ #3\<$n2) #e)^Ji7l- ifl44 4444. a, 4^- £4)<3qg| 5]H9j 7flA ) ^ 

Hefli7> #7fl(F109)<>I]Al ADR°l 3.S. 5°]JL S°JH(P0INT)7> CF9J A i£3H H.31°J<>I1a1 7fl^^ "fl, °lHe1]i & 
£ 0°1714 °)e14 n^oj ^fl*}*] ^4. o) ^JjLoll, ^cg^o] sjf^l ^<g«^1 1 

^8* *r $14. 

45^, 4^. 42]<32W 53* #7fl(F110)°1H 134^. 47ll(F113)3. 4*344. 

^, Ali^^Ef.5l( 10 )fe. £^ 43 C o"3S) #El^a.# *144 * 3^(80)3.-^1 * ^7143, 4421 

711^^^ £^ 7l^^^i 447-1 71^. £fe 7fl^41 -^«844. °l : f 0 fl, ?14 ^ 7fl^^f-41 ^^S>7l 4°fl, 4»£< 

^•B*e1(10)*r dlolEl7> 7^3 £ fe 7l43*r ^^^2] lsl44°fl s]t1*I1 71^/7.11 ^344. 

cfl2:2jo.S.. TOC^.S.71- $^44^371- CD-R lE^r CD-RW3.A1 #a}-5l 4^ ^Hf-e1(10)fe £ 50°fl 4 
44 a1b!«^*844. 

<2t)1(F201)°H 9X°]*\, Ali^^Hl-si(10)fe ^^1-2.^(6)1- 71-g-sJ-jL, eflo]*i#2l "tKte 444^, ^4 
■i- Aj ji# tflgfaj o.s. -fr44a, i?H4 7lf-«flAi Bzfl^ 4.a» -^-44^1 ^^3(90)2] Aj-ofl 

^•ad)* fl*14?14. ^fl A 3^^-°l ^^a(90)°D ^^^4. 

0)^7^, ^7)l(F202)o)l 5a<H7i, 4q#^Ji7> clia(90)2l a-f-aoflA-i 7^34. ^^3(90)2) l-^^Jife *H-^iLS 
Jf tH 7fl^s]<H c)i3(90)2l 1-sl^-Aj^. ^^^.4. o] 5. 13 ~ £ 23°fl 44^ ^^.» ^^^3.^1 

5a4. 

oj^ofl, 4^1(F203)-i 5H71 71^/711^^1^^^. c)iH(90)2l l-5l^iio11 444 -*t^€4. 0 l^°fl ^^-1" £ 
511 42:*IW Aj-^sr) -^igt>4. 

4^4, 71^4^- c)^a(90) 4°fl7l ^ alcf. ^7^|(F204)ofl al<H7l. Al^^ ^Ef-ei(lO)^ X^S^N 

(80)s.^Bj2] tg^-i- cfl7l4^, 71^.^^0)1 4# 714*41 -a«*4. 

Aj-71 7l#^ 44 £4 £ ^aHH ja^A-l, cli3(90)7> ^-451^, cl^3(90)2l 1-314^-8- AlH.-QcllolEl(TOC) 
l^sin, 4°^ 13€ l-sl^ 0 !! 4471 °1^^ ^ S14. 

£ 4921 -a-7ll(F104) 5^ S. 5021 ^7)l(F203)oflAl ^^)^ 'M'g^Bl^ #^ £ 5H 44^3 *JeH 2l«(| 
€4. 

^7fl(F30l)ofl 5a°14. ^(^4)4 -f 7i ^3 ^^4. 4, ^#^^.21 £ 17 - £ 2ibl- 4^*iH 71^ 

€ ^a^i ^ 1-8-°)) 4471 £ 22ofl 44^ ^s-as ^^71- ^^S4. Aia-QtHl<>lEl2i ^^-ofl, £ 340(1 44^ 
^■S^ii « £ 350II 44^ ^£^!S ^2.7} ^^^4. 
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o)^ofl ^Eseldo)^ t]^3S\ 333 t]±=L 5=33*33 (70)°l| 3$ 71^ £fe 333^3 

33333 333 3333- °l^«r 3^3. HE|o)U ^1(70)2) 333 0)11- f-tg 12 33 333 ^2 3 *|Ji 3^ 

f-sq. §o] sq-e^-DlBlo^ 7 ^ gjjeq 335} ^ °I3. 

33(F301)°f| 333, 3^3(90)3 *g33 3333 S.9-3. <*IZ\ ^337} #33^ 33(F302)3. 33fe 3«83 
4. 0)^0)1, 33(F303)°11 333. 3^3(90)^ 31-3^, 33fe ^3-33. 

ofls] ^*]7)7\ £i}= 3*3 (80)3. £#33 ±^E^^( 8 o)sl s.33 cjif-etioH &3334 3^3. 2.33s. 
33(70)3 £3*«| 5.3s} ^ si4. £4 %5L7\ 4-§- ^ 34. 

33(F3oiH 333 3^aoo)3 333 333 3333. *^" iE7 > ^ £o, l ^^tt 

F304)S 33xr 3<834. 33(F304)°1| Sl**!^. 333li» 333 "1 3^3. 3£fe £ 15<i 433 c]i3 3£3 
iL°1) 3*11 13* "r 3*i-Qfll33# 3-8-3 "fl. £ 38ofl 433^r "fl^fl f^j-, £ 36°fl 433 B333 

J£^ £ 37i 333 333-E7} 333 ^ 34. 

oi^ofl, 3.23/3 a3(i2)3 33££ Hfe 3s3(23)3 33££fe 3^3 3£3 jius. afe s^3£3 
*H1-433 3334 - 

c]ia 3£3 44^, RF ^s. 7 )( 9 )s] RF ois 01^4013 ipj, ijH^i * B33 3^3 3-fr 33 s 3iL S 
E^^*l7> 4* 3°fl 33 -2-^3^ 33-S-33 3-8-3 333^3 333 a* 3*33. 

oi^ofl, ^3(F305)°1| 333. 3i3^-& 33£"dlS 5H 33 3333- 

oi £ 53a 3 53b# 3233 33°i] 3^13 3333- 

£ 53a^ 33£3S3 €■ 3^33 333 ^3# 3 £3*3 333 3-f 3Ji7l)33 L 53 S.e3£34. °1^3 3 
333 333 333, £ 53a°fl £.33- 33 33, #3-3 33333 3333-i- 33 *r 33. 

£ 53bfe 33£slS7> 3£ 3.2.(33)3 3^33 3333 *«■ ^3* 3-S-333 333 3-f 3^71)3^-5.3 Ji 
£3£°13. 

o] oi^4 fl^.oi| 433, £ 53b°H £33 33 33, 33333 3^33* 31: ^ 8313 3^°)1 3^ 
E 53 335-3 3333. 

3s.3*W £ 53b3 5): 0 fl3 £ 53a3 333 ft°-3. 3^33, 33333 °1^33-§- 3-1- ^ 33. 

^, 3^33 33£3S.°fl 333 ^3* 3J£3^H 333 333 33 ^^33. 333. 33(F305)3 3 3°)13, 
^3* 3^.3^-& 33£3B# 2:333 333 3333. ^333, ^3* 3^.3 ^3 °1 33£# 3 
j! o>33 o.s. ^S-33 =r 33- #3, 3^3 «fl ^31- 33°fl ^-3- 33£3 A^f-33 3£3, 3 33^- 3:3333. 

33(F306)33, 333(1)3 °1^-33tt 3^a3 33°fl 333 3333. 

£ I8a~20c33 3^3 33 3°],.3>Hli33(AC)^ 3^33 ^3°fl 333 333. 333. 3^a3 ^3(3# 
3 3^)oi| 2133 333(1)3 3^3(90)3 3^# 3^1^3 *r 3^3 3371- 3333 3€-°fl, 333(1)3 
e 3-f , S3#333 i r 33. ^333. 333(1)3 £3-f3 ^ 33H^3 33 3^a(90) 3333°1 
233^3-l-33t £ r33. 

33(F307)^ 3^a(90)7> CD-R CD-RW3 3-f33 3^33. 3333 333°fl 333, 33H^H33 
33(21)3 213 337>3333. 3333 333 ^ 33^3 33333 333^-°il 533 £ 143 3333 3 
333 3 « -Q 333°fl 533 £ 393 3333 333 3«B 2:333- 
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4°lS iH5|]E)^H(21)0f|Ai^, # 7 14 44 Qo] sg± $t$o] mo}7.] €4. 

1>S21 ^Sj-ofl 2)«)1 el)olE)7> 71^.5)^ CD-R21 H 54b°ll*l 44>£ eflo)^ ^1^7> £ 54a°IM 44^ b|e 
/3>H<M ^o)oD o.S^, Bflo]^^ ^Al?14. eH*!?**^ e)l>§(PWr)£ 7l**4|# 4 

4<dl4. 

CD-Rofl^, £ 54bi+ 54c*H>H 44M €^4 ^ £ 54^^ 44«i ^o)^ WW 

<r &4. 314*1 T^t^ 44*1. 2W43fe 4B7> 3^434 ^oflAi pwods. #7|-e>a °] 

el* ^-£-1- " 4^1^" 4a. 44. SH?**^* <?]7l-4-°5L4 eHoi^^7> 1^71 134- 3<34?)1 >fl«H 

^^^^7l^ofl cflo)^^ 7|^*>^ CD-RWS} ^-f ofl, E 54e«H 5-4$ 44 24 4B qM*M°H 
$|(PWr>4 l 344*)(PWc)4°f| qo]qsW7\ 443^ aW*!?**^*^^} ^3.2.3.4 ?fl°14** ^f-4 
>H 44. «H^7)-g-°J, slM^i^ £7l44(PWe)3. -M344. 

7]^%$ ^El^i 45^ CD-R S CD-RW-8- SH^^M-^t- D H14;Hl 2^42.3.4, ^fl^SE* **4« 

^- &4. - - 

T^Sfl^ O.S., 5. 5421 4 Ct4$°H 71^21 ^ElSl°io11 444 ^olxl^i=- 2 ^) o. |0 £ 

-tfS^S-4 44¥-£-l- >I444 ^4a. 37ls^(^ t aW*l4423Ve- o^s £44 t£34f- *W44 <r*8 

44. 

1^3-4 tf]al443°fl 444 1^4^) -§- *iM4Sr €el^ 4-1-4 £4. 

4* #«. CD-R f-4 DRAW(W0RM)4 3-f°fl 7 J 7l^47| 4*1) 44*11 °1444 cfl *H4°1444 ulf- 

*7}444 44. 444. 444-t-°l IH'-Hr f^H^l 4*11 S£ 44 1°1 3-344. ^ 14, ^4 4* 

Slfe 3)E fe ^^21 ^01^.4 ^Tfl €4. 444 44#4 £fe 1^E7> £■§■ n| 4* 444*1 

€4. 

44 3)E21 ^Ol^ o]^ $ = 4 zHoU Sj«||4£ 0j4.fi. 4^4 £ 7)3. ajE 43. oj-ofl 3*14 jg H 7> 4 #o>^7l 
«HM. 0 l^i 2lH°)] ^21 w o VA> 7 > #<H1-«H 0]% 3\^S.^-n l7i A 4 0 l Tl^lTfl ^4 

7]J* 4S ?lo]7> ^ji e|oi^ aAMtt ^ 4*14 ^tH4E ^ sanofl 4Hfe 1 

Til €4. 

1^34 i« 0 v4fe 7is.#2i °!Ei2i2joi| 44 £4*171 nfl^-ofl, ^i^-, 1^^(^1014 w o v 4=(ie) 5 l^a7l(silol 
7-14*1)^ ^ElEl^ofl 2^s|ol BlB-Si- ^^^•'r 5M €4. 

^714 44 3^3(90)2} l-el^ofl 44-^1 £ 5121 ^-g- ^4^5.^ 71^. * 7fl>j ^ 
S14. 

£ 492] ^(Fl03)ofl^1 nli3(90)7> 4°1^.2lS. ct^3 0 J $2.3. 4^5)^. 4^1(F113)°ll^ H 5121 -g^f-aW 
^ole-|7>7ls ^ sib ^'i^ofl^ ^€4 

£ 49 ^ £ 50ofl^2l 1-Sl^ 1^*44 5L 51°fl^2l ^^^4°1 c)i3 ^"^21 ^-f^tf 4M4 E.4°m 
4^1(70)°fl t\±=L7\^m ^Eflofl^ ^«°1 1-°1^ SEfe iiE ^^o))^ ^^°1 3* ^44 

TOCfe CD-R £fe CD-RW°D $2. 7^*} %JL z)±EL H4 0 ! «-4^1(70)7f <q±3.3.S\ 7)^ 44^1 TOC^Ji 
1- 71^44 T0C7l4 : l-4 o l £ 52°1| 444 5fl4. 
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£ 52^ ^£3(CD-RS^rCD-RW)(90)2l HSUf^ «H <H]<W1- 7)43 $-2] £Al$ ^3.^4S°14. 

<27fl(F401, F402)*r ^^(80)21 ^°fl 4€- 7j^*^* 4^>dl4. 

cflol^fi] 71^.01 a A ] <27fl(F403)olM A]iig ^Hf.^(i 0 )7l- 7is. cflol^al vfl-g-ofl d]«H T0CH1 

4. Al^ej eSl-al(lO)^ PMA°fl *1#3 5J:^-S.YE1 f-fi] 3iL» £ 32~£ 39*MS1 f-3]3| 

^HAS, £ 32b°1M 44\S ^iLfe fl£3Ji*M 4#€ '^€4. £ 32b°fl4 44<£ ^^2]^ 

^JtSl 5H £ 142) ^ElB]<y cflol^ofl £)7]*H ^€4. £ 32b«lH 44\« "M-fJ-^2] 5)t(ol ^ °-, cl^37)-CD 
-R CD-RW cli3°J^|, q^a^E)* £ 153 cjia'SS., £ 1621 #51^2: H £ 132} 4!^*- 13 3^ 

£ 32b4M 44\S ^^^£fif S^Jfl^lfc- £ 152) 4£3<JlH, £ 132) 1^4, A^^cflol^fil 7l^ a] % 

- 4. £ 32b«M 4^-^^ E 1? 4 di3 qj<?M 4714-4 A 3^34. £ 32b4 4^337]^ £ 17.2] t]i3 <g 

^4 £ 2221 ^£<amoii 2]*h ^44. 

ne14, £ 32b2l ^i7> ^7la> 2<>l ^sHot i}^ 4M4. a #7ll(F404W4 ^4 T0C3«-# 
^liSH 5.5fl2j°l el£«?] <g<2H 71^44. 

44*1. -i*HH4 CD-R £fe CD-RW°1| cfl4°l ^ 3=^321 #2l^(#el^a.)ol flfc^ji 

°f| 2lsfl £3« ^ ?J4. 3°fl TOC^ill- 7l-§KRr fll-^JiS^ #81^HS-ft 4^3°11 

71^34. olofl 21 *H JiStl- 444 T0C4MS. ^^321 ^ 5tf4- 

7l^-7i^ ^14 ci^a h4°1 fl-t^a.* 4£44£4 -a?H44 5ti4. ^34. 4^3 h4°i « 

#*l£r fll-^ Ji* 4£S*4*r 7l^-§- $3. 5d4 &4. 444 a^Ai cl^32l #El>3^# TOC^iLS ^1 
^SLS.^, z)±3. HBWU#*1^ ^1^321 i-El^SLf. cfl-g-sl^ =r^«> ^ 5fl4. 

7. DVD 5.55 ^^321 ofl 

4M«W<*1. tt'S* CD-R4 CD-RW^ll tfl«S^ ^^S>5J4. ^ ^2) q^a°H£ 

5d7l ^£^S^ cl^a^^ f-21 4€- 3^321 #5l^£ cl^3-i 71^ 5a4. °1 ^-f. 71^.^14 

jfl^^H 2)$ 7]* « 7flAl! A] ^}#S1 ^Al^4 ^Ol ^-A}$ O]^ £.§- ^ OJ4 

4€- ##2l clival DVD cliat -ti«8$4. 7l^7>^-$ DVD I°5 ^^35.^1 DVD-RW, DVD-R, 

DVD-RAM ^ DVD+RW f-°l 7fl^S)<H Slfecfl ol4 olf - -a^$4. 



DVD 55? cl^34 ±*5|fe cl^3 =4°1 a.**K7lJM<U**|)S| M$ HMeW, ^2 5 42^, * 

*HiP3 f-cfl 2)4^ £ 48°flAl £ai$ cd 555 cii34 4^3 «fS 4^4. a ^ 

^■8- ^^47lS $4. £ 49~£ 54°f|^ 7l#^ f-2)-cflA-)4 £01, DVD ^^34 s.^^ ^^3. =4°1 

3^32) 1-eIs.a^ #^SA^ 214^ 4^0, oi-g-4^ 7is. 5 7flAg^4^. 



°14, DVD cli32l #21^21 71^ ^^$4 
7-1. DVD-RW, DVD-R 
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^^^•71^7] £ofl slsfl *7]*o) 7}^$ DVD-RW, -8-7ll>S.7l^-i- 4-§-4£ DRAW(WORM) 2] DVD-R°fi 
4 a-f-a.iT c|i3»( H.^i°J5(pre-format)o.S.^ %^S)j1, H.e]3lS(pre-pit)€- a-f-a(ols)-, ^H5.e] 

BlHo}e|.al #4) A>oiofl «g^3 ^coj ^^^4. 

a^Hfe cli32| 5]*l-gr ^1<H^J1 71^- n>i^#^^ tH-M?)^] A}-8-34- ^HHBj^S^ 4 HISS] ^4 

# 7l4fl*|i- £342. n]^a°H 333 4^ ^(HeHHi^ §-)# ^^cfl ^.g-^i}. 444 t^as] #34^ 
3J££- ^ = 5. e) son 71434. 

£ 55^ DVD-RW DVD-R3-4 7]^4fe c]iH2] efloK^-g. 44\54. 

^42] e]H°l ^-8: t\ + 3L°\ %$<q*\ 45.2~48mm *13°fl 3*144- e)I=4£ Hl^* ^32] 
<>H 116mm sl^HI 3*144. e]H°l <834 elJ=4£ <$q 4°l2] *l^-g-*J*ll cfl°HH7l- 7143^ H3.a^<a^°l4. 

e]H<?] <§4 =12? <34 e)H4£ £#4fe ^a^^oflfe essc^s] afs(7H£(oj£) a-f- 
«)7> 3*% ^EflS ^>y=1<H Si4. £th ^H=elalm LPP7h S. 564 3-t^ a4«.(G) 4°lsl ^E.(L)sl £ 
33 fl^S|<H &4. 

3-1-3 a*»J.(G) 3Ji4 «=.Hel3B LPP $.s.fc #3 $41 21*1] 3#3 c]ia^^ 3-43 *-g; 44^fe £3 ¥• 
^s.Se)s]E LPPSAi 7 143 se]i°?^ HW32] 4-S-4 44. 

£ 57a-b H.el£5«3 HWe12] a)£433 H.el3E H.sfl2j-§- 44\S4. H.e]3]E H^-fr 4b1e°] 

4cfl33 ^ 8«1B2] a]~§-4 c-l]olEls °|^<H3 12B1HC14. ae]ji, 167fl2] He]3]e H.s]|<y (PF0~PF15)-&- lie] 
3B 14-§- ^44. 4 =e]3i]E n^]<y2] 4U1H ^cflwl^]^ tU-g^Rr 5e]3S H^1 < ?](PF0~PF15)2] 33# 4 
4<di4. 

25]s]h 67fl2] H.e]i]E S^oj(PF0~PF5)o.S S]o] A^-g-4 107fl2] He]s)S 5.511 °J(PF6~PF15)o. 

3. 5]°1 °i^B^- $2.2. WW 5A4. 

1 Hel^E ssflojo] 8U1H2] 4-8-4 c-)1o]e1# ^2 Sl7l ofl^-o]), A-t-S-8- 483B(64°1 B )2] 4-8-4 cflo]E]s. ^ 
SI4. 64°1£S] 4-8-4 c-)]o]Elofl^ ( £ 57 b ofl £.44 44 4°1 34°1B7> ECC 14333. 4-8-3^, 34°lBfe A-t- 
§■2] BflelE) as. 4-8-34 

107l]2l Hels]E =s)l«a(PF6~PF15)^-S. 5)°] 80u] e(104°1H)21 4-8-4 "Wit- 4^4. 104°1 

B2] 4-§-4 tflolE|^ £ 57co«l £^1^- 44 £o) l4o]E2l ID, 64°1H21 c]ia^a ^ B^-^-2] 34°m2] 3fl 
e]E] Bl- 4fe4. 

£ 58°1H S^ltV 44 64°lB2l c]i3^i7> ID^fl 44^1 ^^4- ^ ID7> ID0?] H.els]B 
BY-S-21 64°1S c]^3^1i2l 34°lSfe AY€-2] ECC »^£*12] 71^-4^^ 4-8-€4 1^ ID7V ID 



ID7> ID1-ID521 44°] «el4E ^-s-o) e]H<y ^^<H] ^^€4 1-^ ID7> IDO^l 5e]3i]E f-s-oijAi -§-8-5S 
H £fe 1-el c-Ho]El7l- 64°1H clia^IS^I 71^-34. 12- ID7> ID2°J 5e]5]E f-s-ofl/i, OPC ^l^H 
4°1S iSellEl^l SS.(WSl)7l- 64 0 1S cl^H^iS.^ 71^.34. ID7V ID3°J =e]s] e l-s.eflA-l, id 
(MID1)7> cliH^iS.^ 71^34. ID7> ID4-U 5e)BlB t^^l, ^1^4 ID(MID2)7> z) ±3.$ !L3.*\ 7]4 
34. ^— ID7V ID5<?1 SelslH ^oj^, 4o]e ^e^e^i 3 H(WS2)7> 64°lH cl^H^JiSAl 7I434. 
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1= \T>7\ IDl^l 4414 =?2i7} £ 59°11 £*13<H 514. °1 34, 444 HMEl(PF7~PF12)2l 64°1S 

cliH^ib l4 0 l£3 -8-8-sh, iwMeo} 43 t-)H4 343S3 4<>13 7l47>4°333 a]* $3. 143S3 

44 3*d/442HiiL <§^33 5A4. 

14 0 1B(83B)3 3-ta. ifl-g-o] £60a°IM 333°1 &4. 

87flS] 3S(bO~b7) 4°fl4 b7-fr E9?3*l 43\54. b7<>l " 0" °i °fl, S^3*l^ 0.8u m<>14. b7°l " 1" 

ol4 B33*l£- 0.74n moltj-. b64 7l^4£» 43h54. b6°l " 0" <>1« 7l§^£fe 3.84m/s°l3L. " 1" <>1^ 3§ 
4£^r 3.49m/s°14. b5^r c)i3 H7l# 43\H4. b57> " 0" 3^33 3.7)^ 12cm«ljl. " 1" 8cm°]^. 
b4fe 443<rS3, " 0" 443^7} 45-85%o|ji " 1" 18-30%<>14. 

°l|*ll4*g4 bl4 b2°fl 3444. b27> » 1" ol$ Dfl^l-fi-^ol ^^-^S^Dfl^olji, « o» o]ig 4 = -B-^o)cf. bio] " 0" 
«**04$3 7|S.7>^°li, " 1" Ol 7.fl7l47}4°14. 

S^S-^Hfe b34 bOofl 71444. b34 b03 fto] 44 ji4 J2ol4 ^jafcfe £ 60b°113 £34 44 £o] ^- 

3 — Jl4 J2S 3343. 

Jl4 J23 &3 " 00" ol4 O.Olg • m 2 ol4. Jl4 J23 at°l " 01" o)4 4^2-41^ 0.02g • m 2 °1 

4. J14J23 fto] « 10" °1<3, 4 A jS- , ?5B}r 0.02g-m 2 °14 0.03g • m 2 D l 4°1 4. J 14 J23 SW " H" 34 4^ 
S^Hfe 0.03g • m 2 ol434. 

DVD-RW4 DVD-R 21 ^-fofl, 47I4 £3 7}^u^5\ 433Jife SfiH = 33H LPP3 H33B 44-2.S3 slH 

o] cgcdofl 71434. oi on 21403 clia. s.4oi«^fe 3443 ^Tfl 3^33 33, 4^2-^s, S333, 4fl4 
£, "11*114*8 44 £34 <r Sfl4. 433, ^1^3 H43«.43^r 3^33 fi-344 0 ! 343 334 -M34 4*84 

4 5471 nfl£ofl tfl-g-slfe 7l4*M444 3^3 < r<84<r Si 4. 

7-2. DVD-RAM 

34£4 34344 4443 7fl7l4°l 7}44 DVD 5.5? 3^39J DVD-RAM°I|3, sS=/a^-«. 344'S is ^ 
£ 7l4o) ^^^4. DVD-RANN4 E1S.O) ^« o. ^ol^ji7> 3lHS>H 7143^ t4 ^ ^S ^7l47>*J?-** 
£444. ^1^221 i-el4^^^fe 21H9J ojc^si ^Eoj^ofl 7 14« t 1 5U4. 

£ 6l£ DVD-RAM21 ^oloV^ £a)^4. el^oj °J^«- £ 61°fH £^14 44 4°1 ^^321 ^^ofl^l 45.2mm 
^l^ofl^^-El fl^j44. 45.2-48.0mm ^ol^ji7> 7l4^fe ^S«8^o14. °J^-8: t-flolEl?} 7143^ 

zp}^}^ «8^4^1 ^1 44€4. e)Ho}£ ojo^^. H5.78-117.2mmi^ ^^44- ^2.°J ^4 2lS.o>^ 
AH21 ojq^. .4)^ cflolEl7l- 7l^^fe asa^oJ°4 iS^i 4434. 

e)HOj ojo^al ^1^. ^2.7). E 62 cfl £Al£)ol o^t^. 

21HO] oJS?£ 37fl ojii^ cflolEi ojo^ D]aloj4 7l47>4^°4 ^S ^J^ol ojji^ cflolEloJ^oD^. a7l 

°J^(-aT^^), 144(ECC 44) 3144 »H5l^^, 1924s. no\qo)q<$q * 324^- »1 4 ^ ^ °1 

4^ls Hfl*lsH 5U4. 

Dlelojq tf4Sl Tll?^?^ 0 !^^^, 324-^ S^°j£ojq(7>HE^ojo4) 6 4^-s. cl^aAl^oj^ 11244 h4°1 
^lfl'S^, 844 r\±3. mt^m, 844 1^42]^^(DMA)1 « 844 DMA27> 44|£ Bfl^l^ol 9^4. 

°da.i€ cflolel °J°42i ^HcfloiEioi^si 1924421 4 ^01 £ 63oH S-MsH 9i4. 

144-8- 1643(430-4315)3. 3°1 S14. i43fe20484°lHol4.43 0<K1^43 i D J!^a.7> 7143a, 43 
Hfe 3^3 ^li^fi7> 7IS34. aj-7121. ^o) 19244-S- *HoW3°J3°ll 71444. 
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qz] o°fl 7l4€ #3 £55^^.(2048 4°lS)Sl vfl-g-c-l 2*.$% 0.3. £ 64 o)] £A]s|<H #4. 2048 4°lB 40] 
£ $1*1 02] 4^ a>o1S^fe °M-R-<8 « »H^*1 7)434. 

»HE sftx] 12I 4-§- aHUfe ^S.'fflH, c|ia 37l ^ ^tfl g$*o] 71434. ©1 <=11* £. 65°fl 

^1 £A)4 44 £0) 8alH(«lS0~MlS7)* 4ulB(bO~b3)i, «^i«Sfc 2«lH(b6~b7)°fl 

*1434. 

c]^3 a7l# 44Mlfe 2HlS(b4, b5)ofl *«H. " 00" °l<3 12cm t)i3t 44^3, 4«- *l^s)*l «fl 
»15W4. £4, 2a)S(b4, b5)S^ 3^3. 3714 4M4 3^3. 37) * i$^2) 14£ 44*i *r 5fl4. <Mj£tiS 
# 44M^ b64 b7-8- 44 J14 J2S iAlsjji, £ 60b°)M4 £°1 33* t 1 Si4. 

£ 64414. »HH 3*1 2(1*WBWI z)^3.7-2i7} £^2) 35)^4 71434. 4o)e 3*) 3(14"^)^ 714U 
5.7} 4^2) $2\3.*\ 714^4. h>o]e ^A] 32(l4 0 lBH^r 3^34*8 ID7\ 7)434. 

DVD-RAM°fl cflsH 7l^D)l^sl «.Bl$Ji7} slH<y <3^2) 71434. 444 c]i3 = 4°1 

*4*lfe 3^3 37l/«§4, ^J5L'?QH. <M4*§ f"& ^^4^ 4°14^1 13« t n fl^°fl, ^32] #el4^ 

ofl 44 aMHt -fHtta «fl-§-*H *m« 7]-*- * 444 ^*84-*r 5A4- 

7-3. DVD+RW 

34£47l47l<£-|- 44*>fe DVD £ D jG ^71^-7}^- c]i3<a DVD+RW°I)4 4f^ 3-M.7} Si 4 £2 af-B 
i s]«H c|i34| 71444. 444 ^32] #el^^Ji7> ADIP ASH a^-as^i 7143^ 

41 £434. 

ol4, £ 66a, 66b 3 66c* #S*H fl-tffci fl*%^Jt* *t«344. 87flSl fll-fr 1ADIP 4$W4. +3 
t(PW)4 -flg(NW)°l £*\3. 4M0£jfc ^4«^€4. W, ADIP 43fe *7l*|S, " 0" 314 

El " 1" 44\E4- 

+*|#(PW)S1 -tl^-fe 3^32) ifl^l- 4*fl StU, -*|*(NW)£ 3^32] 2)^4 4«fl 544. 

£ 66afe ^-7lBfl^(ADIP *7l^fl)-§- 4eH)JL S14 * 4fll-(W0~W3)-fr -*|#(NW)«>U, 4#|#( 
W4~W7)-8: +^-t(PW)°14. 

£ 66b^ " 0" cflolell- 44iflfe ADIP t|o]^^fl# £^1^4. fl*(W0)-fir *1S * 7)47]^ 4fe -^l-(NW)o) 
2, 4-8-si "344^ ^#(wi~W3)^- +$H-(PW)<>14. D W°4 4$l-i°i]4 W44 W5fe 4°1^1 W64 w 

7-8- -4H1-014; °lei4 Bfl<i°i] s]8(| t ADIP cfloi^^ •• 0 " qo]q$ 4^^4. 

£ 66cfe " 1" cflolell- 44*flfe ADIP Cllo}E)ia-^l. £A|tV4. ^#(W0)8- «1S f-7l47l¥l" 4^ -fl#(NW)<>l 
SL, 4-S-s] <S44fe ^#(Wl~W3)-& +JN*(PW)<>14. 4^**1*1. W44 W5£ -fl*«>l Jl M-^^l W64 w 

7£ +fll-ol4. olSl4 ufl^^ ADIP cflolEife " 0" H|olBl# 4^Hfi4. 

^71 ADIP ^^Sl cfl^lE^Sfe 4-§-4 #4. 

a^as^i 7l4=lfe ADIP #^J2.Tr S. 67<**\ S.^ lfcflSA| ^ 7flS) ^-714 S]<H SI4 2 

lfll-g: 32^1)^ a)H(32T)l- Sl7] nfl^-oi] lf-7]4*5ll 0 d8- 1488*Bli «1H4 2*7|J^»^|«a(93*l#)<»fl 
*1 1ADIP 87fl2l ^4^2:^1-3. H]<H &4. 4°1^ 85*1 ^4^S S]^] f*£ ^2:^l-ol4. 

52ADIP 4#e)^&loil sfl44^ 1ADIP ^Hf- ^^44. ADIP flHS] £ 68a°fl £Als]<H ^4. 
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52ADIP 4$1(44 8$14 W0-W74 #3- 544)3. s)») Sflte ADIP $l=*r 52«)B2) ^Jif- 4^4- ADIP $)££■ 
1ADIP 47l44$1 5 51ADIP cflol6|^fls S*4. 444 52«lS 4°))4. £ 68a°flA) £A)# wj-fi)- £o) 

S. 47lSKcflo)&| u]e o)l- *fl2)$ cfloje) h)e i~c-flo)E) h|e 5io] 5ia|E ^^.f- 7 ] A)~g-s} ^ 

£ 68bfe 52alB A DIP 44MU 44. a lS 2~3HEl 232) 227)]2) hIh^ 43)4*14 7144^ 
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